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Finally, a supercharged concept car... 
comes to life. 


Th C The result is a highly reliable 
€ oncept. engine with the efficiency of a V6, and 
The concept is simple: Help an more horsepower than many V8s. 
engine breathe, and both power and That means excellent acceleration for 
efficiency will be enhanced. passing and expressway merging. 
See and drive Riviera, with its 
The Car. available supercharged V6, at your 
To make it happen, our engineers Buick dealer, To learn more, call 


supercharged the 3800 V6 engine. 1-800-4-RIVIERA. L 
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DIGITAL SNAPSHOTS 

From My VAcATION 

72 

Casio's 6.7-ounce electronic camera slips into a shirt pocket 
ond stores 96 pictures without film. Bringing this small won- 
der to the Caribbean was on introduction to the joy and 
agony of o new technology. Above all, we leamed, don’t 
take it underwater. 


DROWNING In THe Net 
78 


ls it the entrance ramp to a new electronic age or a passage- 
way info a chootic world that rivals Alice's Wonderland? The 
celebrated information superhighway known as the Internet 
is slow, superficial, chaotic, nerdy, hostile, and lorgely a 
waste of fime. But you just gotta try it. 


Tur Bap Boy Or Rosomncs 
88 


In his quest to develop more versatile, lifelike robots, MIT's 
Rodney Brooks delights in bucking conventional wisdom 
bout artifical intelligence. Now the world’s most controver- 
sial roboticist is attempting to endow an automaton named 
Cog with humanlike cognition and dexterity. 
Founp: WONDERS In 

A Secner Cave 

92 A 

Images of animals ond traces of rituals from a long-vanished 
culture have come to light in a cave in France. Everything ine 
side Grotto Chauvet is preserved just as the artists left it. The 
walls are covered with drawings and engravings of woolly ihi- 
nos, shaggy mommoths, ond other extinct animals. And myste- 


tiously, the skeletons of as many as 40 bears ore scattered 
across the floor. 


With entryevel cars like the Ford Aspire, 
Hyundai Accent, Geo Metro, and Kia 
Sephia, cutting prices needn't mean cutting 
comers. The leastexpensive cars sold in 
the U. S. ore surprisingly well equipped. 
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REAL Lire IN CYBERSPACE 


M 16-year-old nephew gradu- 
ates from high school this sum- 
Imer. I expected that he would 
hit up his dad for a car. Instead, Mike 
told me he had a different idea: “I’m 
getting a new computer so I can surf 
the Net." 

Surf the Net? Whatever happened 
to cruising the boulevard? And pre- 
cisely when did the Internet become 
the all-consuming national pastime of 


seemingly everyone from high school- 
ers to Fortune 500 executives? 

The answer is: practically over- 
night. Last May, when we published 
"The Complete Survival Guide to the 
Information Highway," we presaged 
this phenomenon by pointing out that. 
the Internet was the backbone on 
which the information generation 
would get connected. But in the last 
year the explosion of interest and 
activity on the Internet has exceeded 
even our wildest expectations, as Con- 
tributing Editor Chris O'Malley 
reports in this month's “Drowning in 
the Net." 

What's the Internet good for? For 
the moment, pure joy and the excite- 
ment of discovery. O'Malley's recent 
Net-surfing marathon—some 200 
hours, or the equivalent of more than 
eight full days and nights—has 
opened his eyes to a vast new world of 
esoterica and a wealth of obscure 
information and activity. Communica- 
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tions and commerce on a practical 
and manageable scale are waiting in 
the wings, for sure. But right now, the 
Internet seems like one huge electron- 
ic Woodstock. We're at a point where 
a new wheel has been discovered, but 
the bicycle and the automobile still 
await the eureka of invention. 

Internet innovators are finding new 
ways to reach out and make connec- 
tions among a vast, newly linked 
audience. There is almost a breath- 
less urgency associated with "the 
Net,” inspired at least in part by sim- 
ply being there, rather than by practi- 
cal motivations. I can't quite get over 
the irony of one publication that post- 
ed a *home page" and repackaged 
some of its printed pages, only to 
announce to Net visitors the ultimate 
booby prize: that it would be far more 
economical to buy a subscription to 
the magazine itself than incur the 
online charges required to view its 
electronic pages. 

So if the Internet for now is one 
huge electronic petri dish where we 
learn new ways to meet each other 
and exchange ideas, then I sup- 

pose it is not so farfetched to 

think that an Internet-cruising 

computer is a proper way for a 
young high school graduate to go 
out and explore the world. He's sure 
to go to more interesting places than 
the local drive-in. I think I'll call his 
father and make a recommendation. 


ur cover story this month is 
lanother tale from the cyberfront. 
This one, a hands-on tour of the 
latest and greatest in photography: 
filmless, digital cameras. Considering 
the differences in application and 
capability that Senior Editor Michael 
Antonoff describes, however, we won- 
der if the term photography, with its 
legacy of chemical-based image cap- 
ture, processing, and printing, is any 
longer appropriate or even accurate. 
Are digital still cameras about to 
replace conventional cameras? Not yet. 
Are they the wave of the future? You 
bet. Neither the Apple QuickTake 150, 
Casio QV-10, or Kodak DC 40 are like- 
ly to win awards for picture resolution. 
But each is a marvel of low-cost image- 
capture technology destined to change 
our notion of snapshots. In other 
words, get ready to connect yet anoth- 
er part of your life to your computer. 
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Not just big, but full, rich, and incredibly 
lifelike. You literally have to hear the Bose® Wave® 
radio to believe it. Very simply, it's like no other 
radio made. The key is our patented acoustic wave- 
guide speaker technology, which enables the Wave* 
radio to fill the room with big, natural stereo 
sound. Yet it's small enough to fit almost anywhere. 

The Wave® radio is designed for convenience 
as well as great sound. There's a handy remote con- 
trol, pre-set buttons for your favorite stations, and 
many other features. You can even connect it to a 
CD or cassette player to enjoy your favorite music. 


MRJMRS/MS. 


Pm 


The Wave® radio is available directly from 
Bose. Simply call the toll-free number, or send the 
coupon to receive a complete information kit or to 
try out the Wave" radio in your home for fourteen 
days, satisfaction guaranteed. Othérwise, just return 
it for a refund of the purchase price. 

Only Bose offers all this advanced technology. 
And for just $349. Call 1-800-845-BOSE, ext. 
RP265, or send the coupon today. And learn all 
about a small wonder. 


MOBE 
Better sound through research « 


NAME (PLEASE PRINT] 


E. ADDRESS 
- - —— — 


Call 1-800-845-BOSE, ext. RP265 


Or mail to: Bose Corporation, Dept. CDD-RP265, The Mountain, Framingham, MA 01701-9168. 
a Price is subject to change without notice. 


TALK BACK 


An UNSCIENTIFIC 
HYPOTHESIS 


Wwe watching the O.J. Simpson 
trial, I finished my taxes. I know 


“Why We Throw Up” [March]! 
Steve Gettel 
Overland Park, Kansas 


Moore On MEGAPLANES 


E "Megaplanes" [April], I'd hoped to 
see mention of Vincent Burnelli, who 
designed and built a series of lifting- 
fuselage aircraft in the 1930s. He was 
the first to recognize the inefficiency of 
the conventional tubular fuselage, 
which produces drag and contributes 
nothing to lift. A broad airfoil fuselage 
provided nearly all lift in his planes, 
with the wings acting mainly as con- 
trol surfaces. Regrettably, he's all but 
forgotten today. 
Cliff Group 
Kansas City, Mo. 


he McDonnell Douglas blended 
wing body's genuine beauty shows 
the merits of combining aeronautical 
talent with artistic ability. However, 
Td rather fly in one of the more tradi- 
tionally shaped megaliners, because 
they have windows at each row. 
There may not be much to see from 
them, but I still like to see it. 
David N. Kwechansky 
Thornhill, Ont. 


Ww” not design a modern biplane to 
achieve the greatest wing area in 
a small space? The staggered upper 
wing could carry the jet engine, and 
the lower wing could house the land- 
ing gear, protecting the engines from 
runway debris. At low speeds, the en- 
gines could increase the lift of the low- 
er wing by moving large volumes of air 
over its surface. Structural loading of 
the wings could be reduced by essen- 
tially cutting the wingspan in half. 
Merton L. Bartsch 
East Moline, Ill. 


The idea of housing passengers in a 
lifting surface has existed almost since 
the Wright brothers. The problem has 
been to do so in an aerodynamically 
and structurally efficient fashion. A 
pure lifting fuselage is inefficient be- 
cause of its narrow span, so the chal- 
lenge is to integrate the fuselage with 


the wing to obtain the benefits of a 
large wingspan. The blended wing 
body achieves its aerodynamic effi- 
ciency by maximizing wingspan while 
minimizing surface area. In contrast, 
biplanes have increased surface area 
and reduced spans. 

The blended wing body interior is 
similar to current airliners, but in- 
stead of small windows at each seat, 
there will be large windows at the front 
of each cabin. Since these cabins are 
shorter than current transports, these 
windows will provide a more 
panoramic view. Other concepts in- 
clude skylights and special lighting. 
NASA now provides information about 
the blended wing body and other pro- 
Jects on the World Wide Web. The ad- 
dress is: http://avd00.larc.nasa.gov 
/BWB/bwbtitle.html.—Robert H. 
Liebeck, Mark A. Page, Blaine K. Raw- 
don, McDonnell Douglas Aerospace 


ORWELUAN DEVICES 


tal Recall” [Feb.] would have us 
believe that wearing computerized 
memory prostheses everywhere we 
go would solve the monumental prob- 
lem of forgetfulness. In reality, these 
strap-on big brothers are only anoth- 
er means for companies, and ulti- 
mately government, to monitor our 
every move. 
Kimberly LaLonde 
Glens Falls, N.Y. 


The government could record all our 
phone calls and faxes today. But the 
U.S. Constitution prevents these abus- 
es. Social convention also acts as a de- 
terrent: Companies could place closed- 
circuit cameras in every office, for 
instance, but not many employees 
would tolerate it.—Robert Langreth 


A Sounp BUILDING 
TECHNIQUE? 


low can you anchor brick walls to a 

house using Celotex Tuff-R, an in- 
sulating foam-board exterior wall 
sheathing—as was done in the New 
American Home [Feb.]—without 
adding plywood or oriented strand 
board? 


Russell Dodds 
Anderson, S.C. 


The brick ties are fastened as usual to 
the wall studs and nailed directly 
through the foam-board sheathing. Or, 
you could place the brick ties to fall on 


the foam-board joints. Celotex Tuff-R 
has been approved by many national 
model building codes as an exterior 
sheathing for wood or metal stud-wall 
construction. However, a code-approved 
or local-building-authority-approved 
corner bracing may be required—and 
is recommended by the manufactur- 
er.—Michael Morris 


UNCOMMON OCCURRENCES 


ie Low Cost Side of Luxury" [Feb.] 
states a common misconception 
when it compares the occurrence of 
new Saabs to total solar eclipses, sug- 
gesting that both are a rarity. But if 
you travel, you can see a total solar 
eclipse about every 1'/ years. 
Jay M. Pasachoff 
Williamstown, Mass. 


ENGINEERING BEFORE 
Beauty 


FS 1995 Taurus may have been de- 
signed using two Cray supercomput- 
ers. But the company's "heavily analyt- 
ical approach" yields this reaction from. 
a consumer: ugly! Nomination: The Ed- 


sel of the '90s. 
Ralph Symington 
Groveland, Mass. 


Correction: The interior volumes of 
the Honda Accord LX and the 
Chrysler Cirrus LXi [“Compacts Go 
Upscale,” March] are 94.7 and 95.9 
inches, respectively. 


Ask POPULAR SCIENCE 


* [f no one is in charge of the Internet, then how do 
email messages get from one place to another? 

© What's the difference between torque and horse- 
power in a vehicle? 


Poputar Science will answer your science 
and technology questions in a new section 
to premiere this yeor. 


Mail questions to: Ask Popular Science 

Popular Science 

2 Park Ave. 

New York, NY 10016 
Email (from any online service) to our 
Internet address: 

‘AskPopSci@aol.com 
Or fox us at: (212) 481-8062 
Sorry, but only letters chosen for publication 
can be acknowledged or answered. 


Address your letters to Readers Talk Back, PoPuLAR Science, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; or send electronic mail 
to AskPopSci@ aol.com. The letters may be edited for space and clarity. Due to the volume of mail, we regret that we cannot answer unpublished letters. 
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MS balance 


DOING WHAT'S RIGHT FOR NATURAL RESOURCES 


It Takes A Hero 


an an individual really make a difference? Most, in 


this world of too few citizen Davids and too many 
bureaucratic Goliaths, will tell you "No way." 
Not so. There are those who, unfettered by conventional 
wisdom, step up to the plate to make our lives better. 


The Chevron /Times Mirror Maga- 
zines Conservation Awards program 
was created 4l years ago to recognize 
these individuals and organizations, 
unsung conservation heroes whose 
doggedness and determination have 
made the world a better place for all 
of us. It is today the oldest and most 
prestigious conservation awards pro- 
gram ín the United States. 

Several of this year's Conservation 
Award winners are profiled here. 
Theír efforts and accomplishments are 
the seeds of change that will benefit 
generations to come. 


ay 


In 1989, Carson City, Nev. retiree 
John Sutherland, at the age of 75, 
volunteered as a crew leader to 
help reconstruct the Tahoe Rim 
Trail, a 150-mile hiking route 
circling Lake Tahoe. Since 
then, he has contributed 
more than 1,500 volunteer 
hours to both the Tahoe trail 
and the Whole Access Trail, a spe 
cial route to accommodate the wheel- 
chair-bound. Today, at age 81, Suther- 
land continues to get his kicks from 
“building things that others can en- 
joy.” As Vice President Al Gore put it 


Counterpoint: Timber slash and verdant beauty create an Alaskan 
landscape metaphor by photographer Robert Glenn Ketchum. 


in recommending the octogenarian for 
a Conservation Award as a citizen 
volunteer, “John Sutherland is truly a 
remarkable man.” 

Conservation professional Robert 
Glenn Ketchum’s photographs 
have altered and redefined the way 
photography treats the environment 
by using his lens to create landscape 

metaphors, juxtaposing scenes of 
beauty with moods of blight 
and threat. His collections 
and books convey a power- 
ful warning of the fragility 
of our natural assets in the 
face of human misuse. Says 
actor and environmental ac- 
tivist Robert Redford, “Ketchum's mis- 
sion is to guide us back to an asset we 
have inherited but seem bent on de- 
stroying. The beauty of his work is so 
fine, his commitment so complete, it 
makes us envy his world.” 

The Valley Proud Environmen- 
tal Council is a conservation organi- 
zation that has brought together indi- 
viduals, businesses, agencies, organ- 
izations, and local governments from 
both sides of the Rio Grande River to 
achieve balanced solutions to the envi- 
ronmental problems of the Rio Grande 
Valley. The Council has enhanced eco- 
nomic development, conserved public 
and natural resources, and successful- 
ly expanded its program to include its 
Mexican neighbors. 

Other 1995 Chevron/TMM 
Award winners include citizen vol- 
unteers Darwin Hindman Jr, for his 


The Times Mirror Magazines Conservation Council reaches 30 million Americans through the pages of Field & 
Stream, Golf Magazine, Home Mechanix, Outdoor Life, Popular Science, Salt Water 
Sportsman, Ski Magazine, Skiing Magazine, Skiing Trade News, Transworld Snowboarding, 
Sporting Goods Dealer, The Sporting News, and Yachting. The Council works to conserve America's 
natural resources by seeking solutions to environmental problems that balance environmental and economic needs. 


PLAD: Your Chance To Be A Hero 


PLAD boulder-busters spruce up trail at Red Rock, Nevada. 


é Gi Involved”—that was 


the headline in these 
pages one year ago as Times Mir- 
ror Magazines began looking for 
a few good men and women will- 
ing to spend a day getting down 
and dirty. Hundreds of our read- 
ers volunteered to do just that, 
prompting TMM to launch the 
first-ever Public Lands Apprecia- 
tion Day (PLAD). 

On July 30, 1994, more than 
500 volunteers armed them- 
selves with shovels, axes, picks, 
and rakes and headed for the 
trenches of Cache Creek, Calif., 
and Red Rock Canyon, Nev. Led 
by representatives from the Bu- 
reau of Land Management, partic- 
ipants spent the day providing 
some badly needed TLC to areas 
sorely in need of it. 

Tools for the projects were 
supplied by PLAD’s 1994 corpo- 
rate sponsors. All volunteers had 
to do was show up ready to work. 
And work they did, completing an 
estimated ten years’ worth of 
work in a single day. 
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Inspired by the success of 
PLAD's 1994 pilot projects, 
TMM is now planning a full roll- 
out for 1995. On September 30, 
nearly 20 federally managed ar- 
eas will get an overhaul. Partner- 
ing this year with the BLM, U.S. 
Forest Service, Army Corps of 
Engineers, U.S. Fish & Wildlife 
Service, and the National Park 
Service, TMM is organizing PLAD 
events throughout the country, 
from the San Bernardino Forest 
near Los Angeles to New Jersey's 
Gateway National Recreation 
Area. 

In future years, the number of 
PLAD sites will increase, eventu- 
ally reaching every state in the 
country and enabling every Amer- 
ican to dig in close to home. 

TMM is currently finalizing the 
list of those sites, which it will be 
announcing later this month. 
Want to make a difference? Con- 
tact: PLAD, Times Mirror Maga- 
zines, 915 15th Street, NW, 
Suite 250, Washington, DC 
20005. 


leadership ín building a scenic and 
historic cross-state trail through the 
center of Missouri; Nancy Bell, whose 
consensus building talents led to the 
protection of 10,000 acres of bear 
habitat in Vermont; Dr. Robert Mar- 
quardt, who transformed the blighted 
banks of Utah's Ogden River into bik- 
ing trails, picnic areas, and gardens; 
and Nancy Russell, prime mover in 
developing a protective management 
plan for Oregon's spectacular Colum- 
bia River Gorge. 


ther Award winners in 

the conservation-profes- 

sional category include 

Matthew Connolly of 
Ducks Unlimited, who greatly ex- 
panded his organization's work to ben- 
efit waterfowl and other wildlife 
habitat throughout North America; 
Harriet Hunt Burgess, founder of the 
American Land Conservancy and a 
pioneer in rescuing irreplaceable en- 
vironmental acreage from develop- 
ment; former Kansas Governor and 
US. Assistant Secretary of the Interior 
Michael Hayden, who created a per- 
manent, stable water conservation pol- 
icy and pioneered state efforts to fos- 
ter ecological order; and John Turner, 
formerly of the US. Fish and Wildlife 
Service, who spearheaded a proactive 
agency that emphasizes cooperation 
and volunteer participation. 

In addition to Valley Proud, other 
Conservation Award winners in the 
organization category include the 
Wisconsin Waterfowl Association, 
which has led in the restoration of 
2,200 state wetlands; the California 
Conservation Corps and Dept. of Fish 
and Game, for improving more than 
550 miles of coastline for the protec- 
tion of salmon and steelhead trout; the 
Dolphin Defenders of St. Louis, which 
organized inner-city youths in a pro- 
gram to clean up local parks and 
neighborhoods and establish commu- 
nity wildlife habitat; and the Peninsu- 
la Open Space Trust, which through 
cooperative efforts with public agen- 
cies has conserved and protected the 
character and diversity of the San 
Francisco Peninsula. 

Chevron and Times Mirror Maga- 
zines congratulate these 1995 conser- 
vation heroes. a 


TONE SETTER 


You say you like the convenience of 
cellular phones but miss the familiar 
diol tone? Fujitsu's Personna cellular 
phone sounds ond operates like a 
cordless model. A builtin sound chip 
provides a dial tone when you place a 
call. The Personna also has back-up 
power, which enables you to swap a 
battery during a call. To answer the 


IMUSCLE-BEACH ROADSTER 


Mazdo based its M Speedster concept on the Miata two-seater sports cor. A 
lowered windshield, powerful driving lights on either side of the air intake, and 
flared fenders over P215/50ZR15 fires create a muscular look. The production 

Miata's large round headlights are replaced by four small projector-beam units, 
so the concept's lights pop out only half as much. For now, Mazda has no 


phone, you hit any of the keys on 
the touch pad. Pricing varies accord- 
ing to your cellular service 


POINT AND 
PRINT 


lust point your laptop equipped with 
on Infrared Data Association standard 
transmitter at Hewlett-Pockard's 
LaserJet 5P or SMP. Then, hit Print 
and retrieve your document. The 
laserjet SP and SMP are the first 
laser printers to incorporate an in- 
frored receiver (located in the lower 
left corner in the photo above) that 
complies with the new transmission 
standard. Prices: $1,109 (5P), 
$1,299 (SMP). 
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The Conon Sure Shot del Sol is the world's first altsolar-powered point-and-shoot 
camera; even the builtin flash runs off the solar-power system. Solar cells are built 
into the front cover, which has the smarts to pop up automatically (it's made from a 
shape memory alloy) when it gets too warm from charging in full sunlight. That pro- 
tects the film and o permanent battery from damage. When completely charged, 
the camera can expose six to eight rolls of 24-frame film. The list price is $285. 


plans to offer the M Speedster to the public. 


Billed as a multimedia tour of our en- 
vironment for kids ages ten and up, 
Apple's new Earth Explorer CD-ROM is 
a mix of articles, pictures, movies, 
simulations, animations, and 
games—all designed to help children 
connect with the world around them. 
The software wos developed with sup- 
port from the National Science 
Foundation and is available for 
Macintoshes and Windows PCs. List 
price: $56. 


Wnt-seneen MONITOR 


For filmmakers and others who need exceptionally crisp images on a wide 
screen, Sony's GWM-300 is the first computer monitor that uses the HDTV 
(high-definition television) standard of a 16:9 aspect ratio. (Most moni- 
tors mimic stondard TVs, with 4:3 aspect ratios.) The 28-inch mega-screen 
displays three 8'/- by 11-inch pages at a resolution of 1,920 dots by 
1,080 lines, much more detailed than standard super VGA, which is 
640 by 480. Price: $21,900. 


Snowflakes are hard to look at under 
a microscope, for a simple reason: 
They melt. Now Department of 
Agriculture scientists have developed 
a Scanning Electron Microscope that 
uses a “cold stage” to keep 
snowflakes intact for hours. William 
Wergin explains that “we collect 
flakes on cold metal disks, then 
plunge them into liquid nitrogen at 
—190°C. The cold stage keeps them 
at this temperature—so low there is 
No apparent damage to crystals 
—uwhile we take pictures." 


The best ideas don't 


always start with a 


clean sheet of paper. 


When we take on @ project, 

we like to get our hands dirty. 
That's business as usual when 
we send a Ford Ranger 4x4 into 
the weekend battle of off-road 
racing. It's the meanest, most 
punishing proving ground to 
test our newest technology, 
from suspensions to engines to 
brakes. And when these ideas 
are fully developed, we use 
them in the Ford you can drive. 
Now that's hitting paydirt. 


BUILT FORD TOUGH 


Ford Ranger 4x4 


TWO IN ONE 


If you're like most people, you some- 
times forget to move your wet laun- 
dry right away to the dryer—with 
predictably rank results. The Clothes- 
Processor EZ 1000 does the lounder- 
ing and drying in one unit. You just 
select the wash cycle and drying time 
and heat, press On, and walk away. 
The machine handles up to ten 
pounds of clothes. You'll still have to 
do your own ironing, though. List 
price: $895. Equator Corp., Arena 
Tower Il, 7324 Southwest Fwy., 
Suite 855, Houston TX 77074. 


HOTTEST DOG 


Rolling majestically off a secret pro- 
duction line, a haldozen 1995 
Oscar Mayer Wienermobiles are 
ready to carry on a noble vehicular 
tradition begun in 1936. At 27 feet 
long, the seventh-generation tube 
steaks will be hard to miss as they 
crisscross America powered by 350- 
cubicinch V8 General Motors en- 
gines tucked under their fiber- 
glass buns. With seating 
for six on relish«colored 
seats, and a hotdog 
shaped instrument pan- 
el, the new wind-tunnel 
tested vehicles have no 
competition: They are the 
top dogs of the road. 


JM McNELLL 


RUNWAY FOR PEOPLE? 


Crossing the street is getting safer. A system of signals resembling the strobe lights 
on airport runways has recently been developed for crosswalks. The crosswalk sig- 
nals flash at intervals of one-tenth of a second, warning motorists to look for 
pedestrians. The system draws energy from a solar-powered-battery panel and is 
controlled by a computer that automatically aims the lights at oncoming cars. 
Future applications for the technology include brightening dimly lit freeway off- 
romps and unmarked rail crossings. 
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With the AT&T Home 
Information Center attached 
to your phone line and TV, 
you can come home and view 
list of calls before selecting 
which ones to hear. Besides 
functioning as a digital answering machine, the set-top box enables you to sub- 
scribe to weather, traffic, sports, headline, stock, banking, and bill-paying ser- 
vices. The $329 box includes cables and universal remote; you must have Caller 
ID through your local phone company. Zenith plans to put the system in some 
TVs next yeor. 


It looks sleek and beautiful, but Canon's BJC 

70 portable BubbleJet is all business under the hood. Weighing just over three 
pounds, the $389 AJ-200 still provides monochrome print speeds of five pages 
per minute at 720-by-360 dots per inch ond full-color printing at 360-by-360 dpi. 
Conon Computer Systems, 2995 Redhill Ave., Costa Mesa CA 92626. 


How to get 3000 
more shots 

from one set 
of batteries. 


Just make sure your next batteries 
are Rayovac Renewal-the only 
alkaline batteries created to be 
reusable, 25 times or more. 

Don't confuse Renewal with 
yesterday's rechargeables. Renewal 
batteries are totally different. 
They're alkalines, so you get more 


power, more flashes, more auto- 
winds from each charge. And the 
Renewal Power Station" makes 
charging hassle-free. 

With the money Renewal saves 
you on batteries, you could put 
something even better in your 
camera- more film. SMART MOVE 


RAYOVAC 
: RENE RENEWAL. 


POWER STATION. REUSABLE ALKALINE... 


Loli ahaa Nasa Call 1800-237-7000 for more information. 


“Performance depends on your device and how you use it. Frequent charging maximizes savings. 
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1 
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Who’s on FIRST? 


With Motorola's SportsTrax, you may not know exactly who's — | 
on first, but you will know whether it’s the Yankees or the 
Brewers at bat and how many ballplayers are on which 
bases. This paging device receives continuous updates and 
displays the action, scores, and some game statistics on its 
1'A.inch liquid-crystal display. Price: less than $200 for service 
through the end of the 1997 season, says Motorola. 


Featuring recessed air ducts on the hood, low and sleek 
styling, and a new traction-control system, Pontiac's 
Grand Prix 300 GPX concept strives to prove that a 
midsize sedan can look and act more like a sports 
car. The 3.8iter powerplant provides a powerful 
300 horsepower through a high-performance super- 
charger and liquid intercooler. Nevertheless, the four- 
door Pontiac retains a sedanlike roomy interior of 
113.5 cubic feet. 
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CAN'T GET MUCH SMALLER 


The world’s smallest fulkpower (6X) binocular, Copitar's MT-616 Micro measures 
only 1'/ by 2'/ by 2°/ inches and weighs just 5.5 ounces. Its lilliputian size 
is achieved using independent, instead of central, focusing and objective 
lenses only 16mm in diameter. Focusing uses clickstops, so adjustments 
can’t jar loose. Price: $156. 


POWER PACK 


The Eviro-Gen 12 works on this sim- 
ple scientific principle: Add salt water 
to magnesium and you get electricity. 
The device generates 12 volts of DC 
power continuously for 40 hours on 
eight magnesium anodes, says the 
manufacturer. The price is about $90; 
replacement anode eightpacks cost 
$9. Ashford Associates, 700 Malaga 
Dr., Boca Raton FL 33432. 


RESCUE ALERT 


The castaways on “Gilligan's Island" could've used one of these: Visible from 
500 feet, the bright orange See/Rescue floating streamer alerts rescue crews 
to your location. Airfilled struts at fourfoot intervals prevent the streamer from 
sinking ond becoming twisted. The 1.5-pound unit costs $50. Tec-Air, 20 
Railroad Ave., East Northport NY 11731. 


WORLD’S SMALLEST CAR 


Imagine a car about the size of a grain of rice—that runs! At 4.78mm, the 
1936 Toyota Model AA sedan by Japanese auto supplier Nippondenso was mode 
by carving it from aluminum, nicketplating it, then melting the aluminum to leave 
the shell. The three-volt, 0.67mm motor has five moving parts and includes a coil 
with 1,000 turns of wire. The car could represent the future of micromachinery: 
for example, a robot small enough to clean arteries. 


WEIGHTY 
GLOVES 


Using hand weights during a work- 
out gets your heart beating and 
strengthens muscles. But grip- 
ping weights too tightly can re- 
strict blood flow and cause ten- 
don injuries in the forearm. 

Now fingerless, palmless 
Aeroglove distributes weight 
across the back of your hand leav- 
ing fingers free. Available with 
one- or two-pound weights, the 
gloves cost about $25 per pair. 
IntraVue, Six East Bay St., 
Jacksonville FL 32202. 


CAR STOPPER 


Wizard Plus from Winner Internation- 
al of Sharon, Pa., stops car thieves. 
To stort and operate the car, you carry 
the small encoder-chip device that 
emits a continuous radio signal (pho- 
10). When would-be thieves drive 
more than 20 feet away from you 
and your encoder chip, the vehicle 
acts like the demon-possessed car in 
Christine: The doors lock, the horn 
blares, the lights flash, and the en- 
gine misfires until it grinds to a halt. 
Cost: about $400, installed. 


The most endearing feature of the Pentax PZ- p is the “user position,” which en- 
ables you to custom-program this 35mm SLR. You can preselect metering mode, 
exposure mode, motor-drive option, flash behavior, auto-bracketing values, and the 
like, and instruct the camera to operate with these choices at the flick of 

a switch. The PZ-1p bristles with other advanced features, such 
as a Ys oorsecond shutter with /ososecond flash sync. 
List price: $1,015. 


PIN 


SELF-CLEANING SPA 


The last thing you want to think about when you're enjoying the spa is that you'll have to dean it later. While the side drainage 
of other systems leaves residue, Baja Products’ Performance Series baths have a self-cleaning floor. The unit collects water and 
debris into a chamber below the spa floor, pumps them through a cartridge filter, and returns them to the tub. The prices range 

from about $3,200 to $5,600. Bajo Products, 4065 N. Romero Rd., Tucson AZ. 
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LOW-PROFILE 
TRIMMER 


At 7.5 pounds, the Weed Eater 
Featherlite string trimmer is 30 per- 
cent lighter than other gas- 
powered trimmers. With 
its modified muffler, 
smaller motor, and shorter 
string, the trimmer is also 
60 percent quieter than com- 
parable tools, claims the manu- 
facturer. The unique spool pops 
out, so you can replace the string 
in seconds, Price: $75. 
Poulan/Weed Eater, Box 
91329, Shreveport LA 
71149. 


Nikon 


esfouch Zoom 70 
IAF l An indoorair filter traps common air- 
borne pollutants and a carbon- 
monoxide detector warns of a deat 
ly gos. Air Patrol does both: It's the 
first product to monitor levels of the 
colorless, odorless gas while at the 
same time filtering particles and 
odors. The sensor provides a continu- 


SMALL, SMART SNAPPER | 0s 10 redout oy aim 


Called “the world's smallest and lightest 35mm zoom camera,” the 7.1-ounce, Nikon Lite-Touch Zoom 70 packs anri peg o 


a 70mm lens for portraits and close-ups and a wide-view 35mm for sharp landscapes ond group shots—all in a $190. Holmes Products, 233 
housing not much bigger than a deck of cards. Creative shooters might like the “infinity focus," for postcardlike Fortune Blvd., Milford MA 01757 
snaps. Fuzzy shots? They're not possible with a shutter that locks when you're too close. The $240 list price in- ai B 

cludes ultraviolet lens protection. 


Live in tight quarters? The Elevating Mezzonine's aluminum platform lifts for storage against the ceiling, freeing up some 220 
square feet of floor space. It has a three-ton-persquare-yard load capacity and can be operated by key or remote control. Price: 
$4,390 to $5,520, plus $500 installation. LAMA USA, 48 East 57th St., New York NY 10022. 


Wacons, Ho! | 
Joining their recently introduced sedan brothers [see Automotive 
Newsfront, March], are wagon versions of the Mercury Sable and 
Ford Taurus (shown). The 1996 wagons are 6.5 inches 
longer overall and 2.5 inches wider than the 
1995 models; in cargo mode with 
the rear seat folded, they can 
carry a four- by eight-foot 
sheet of plywood. A three- 

liter pushrod V6 from the cur- 
rent model is standard; a 
threeliter aluminum 24-valve 
DOHC V6 is optional. The wag- 
on goes on sale this fall. 
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iF THERE’s STILL A 


If you’re a true sports buff, then get ready 
for a big change in your life. Or at least your 
weekends. Because with Full View satellite TV, 
you get up to 350 glorious channels (including 
100 radio). Which means you can watch virtual- 
ly any football, basketball, hockey or baseball 
game. And darn near any other televised sport- 
ing event in the nation - even if it’s the Mexican 
ping-pong team. With hundreds of program 


packages, intense laser disc quality picture and 


CD quality sound. Call 1-800-778-4900 now for 
the nearest authorized Full View TV dealer, a 
free brochure and free basic installation at par- 
ticipating dealers. Hey, if having 350 channels 
is a guy thing, it’s the ultimate guy thing. 


THE SATELLITE SYSTEM WITH THE BEST VIEW. 


Quick DRY 


You're just out of the hotel shower, 
and late for that important meeting. 
Worse, your just«insed shirt isn’t dry 
yet. The New Gen Turbo Wall 
Mounted Hoirdryer and Mini Garment 
dryer solves both problems. After you 
style your coif, the force of the hand- 
held hair blower dries hand washables 
in four to eight minutes. Price: $39 to 
$89, depending on model. Panache 
World Pty. Ltd., 108 Milcham Rd., 
Melbourne, Victoria, Australia. 


JOINT 
VENTURE 


Astronauts and cosmonauts plan to 
meet in space this month when the 
U.S. shuttle Atlantis docks with the 
Russian space station Mir. 
Maneuvering below the space station, 
the shuttle will use a Russian-devel 
oped docking mechanism to attach it- 
self to one of the space station’s mod- 
ules. The spacecraft will be joined for 
four days while their crews jointly con- 
duct a variety of medical experiments. 
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No-swircH 
PLAYING 


Doing a lot of disc switching lately? Packard Bell's 
twin quad-speed CD-ROM drives enable you to 
have two CD-ROM applications open at the same 
time or to listen to an audio CD while you work. 
Other enhancements include a fulkduplex speaker 
phone, which creates more notura-sounding con- 
versations by letting you talk over the person 
you're calling—the way people do when 
conversing face-to-face. The pricing for 
Packard Bell computers with twin CD-ROM 
drives ranges from $1,600 (486 config- 
uration) to $2,800 (Pentium 100- 
megahertz configuration). 


‘Stocks — =, o] 


s © Company [ICC TECHNOLOGIES INC. [NASDAQ] [5] — Spot 
| Cite [ —— PX istoc 
Preteen [7 Be Up-to-the-minute stock quotes 
E D D w Bhe (shown), market overviews, and oth- 
Be Ph ipa ui Me er financial resources were once too 
1% he i 5 
i Vf 4 expensive for the casual investor. 
à ke H Now you can get them through the 
maw we — 16200 business Information Service online 
Joss bears a d [ers o || | network for $20 amont. Additional 
: fees are applied for more detailed in- 


formation, such as market reports, on 
a per-page basis. An online newspa- 
per pulled from Reuters and the 
Associated Press wire services also 
comes with the basic package. 
Profound, 655 Madison Ave., New 
York NY 10022. 
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QUIETER ESCORT 


Already available in Europe, the new Escort hos a quiet interior, thanks to revised engine and transmission mounts, an exhaust 
system with a smaller-diometer tailpipe, ond extra insulation between the engine bay and the passenger compartment. The 
Euro Escort comes as a three- or five-door model with a station-wagon variant and offers five trim levels. These improvements 


will be grafted onto an upcoming replacement for the U.S. Escort; no word yet on the U.S.-model lineup. 
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Passport 5000's Total Picture tech- 
nology uses an LCD panel to provide 
continual updates on radar, laser, 
detector status modes and driving 
conditions in your area. 


‘You are receiving more than one X-band signal. 


A false signal is being automatically rejected. 


K-band radar is being used nearby. 


Total Picture technology uses 1120 
pixels to visually display information 
in easy-to-understand terms. Other 
detectors can typically devote only 11 
LEDs to information display. 


NO-HASSLE GUARANTEE: 
‘Try Passport 5000 for 30 days . If you're 
not satisfied, return it for a refund, no. 
questions asked. 


ESCORT 

D> Department 501675 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 
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ONLY 

PASSPORT 5000 
GIVES You THE 
TOTAL PICTURE" 


Passport 5000's Total Picture» technology, available only from Escort, is a new innova- 
tion for radar/laser detection. Like a CD player, Passport 5000’s LCD screen visually 
displays information, eliminating the guesswork common with LED-style panels. 

Are you approaching a dangerous road hazard? Total Picture" alerts you to 
potentially hazardous road conditions in those cities now using the new safety technology. 
Getting the same radar alert every day at the same place? Total Picture 
visually displays when a new second source is present — one that could be a true threat. 
Two SuperWide Ka radars being broadcast in the same area? Only Total 
Picture will display both alerts at the same time so you don’t take either for granted. 
Total Picture» technology takes the guesswork out of radar/laser protection. Don't settle 
for half the picture when you can get the Total Picture with 
Passport 5000. Order yours today, 


The “intelligent choice.. for 
those shopping for high 
performance detection and 
highway safety combined.” 
ConverrE Fever 


PASSPORT 


with 
SafetyPilot 
Technology! 


SAFETYPILOT™ Gives You THE BIGGER PICTURE... 
Passport 5000's unique SafetyPilot™ technology alerts you to the presence 
of emergency vehicles and road hazards (highway construction, accidents, dangerous 
intersections, unmarked railroad crossings) in those cities using the new safety technol- 
ogy. Drive with peace-of-mind knowing Passport 5000 is protecting you and your passengers. 


Get the Total Picture Only with Passport 5000. Only from Escort. 


ò 


m 
1-800: 433 y 3487 Passport* 5000 $169.55 


Open 24 bours, 7 days a week for your convenience. 


for the total driving picture, call toll-free: 


Shipping & handlingisextra. OH res. add 636 salestax, 


The Innovative Edge" 


ADVERTISEMENT 


New device turns any 
electrical outlet into 


a phone jack 


Engineering breakthrough gives you unlimited 


phone extensions without wires or 
expensive installation fees 


ou don't have to have a teenager to 

Y having extra phone jacks. 

Almost everyone wishes they had more 
phone jacks around the house. 

When I decided to put an office in my 
home, I called the phone company to find 
out how much it would cost to add extra 
phone jacks, Would you believe it was $158? 


able to move your phone to rooms or areas 
that have never had jacks before. 

Clear reception at any distance. The 
Wireless Phone Jack uses your home’s exist- 
ing electrical wiring to transmit signals. This 
gives you sound quality that far exceeds cord- 


No more excuses. 
Today, there are a 


thousand reasons to right for you? 


Is the Wireless Phone Jack 


less phones. It even exceeds the quality of pre- 
vious devices. In fact, the Wireless Phone Jack 
has ten times the pow- 

er of its predecessor. 
Your range extends 


as far as you have elec- 


get an extra phone jack 
and a thousand excus- 
es not to get one. Now 
an engineering break- 
through allows you to 
add a jack anywhere 
you have an electrical 
outlet. Without the 
hassle. Without the ex- 
pense. And without 
the miles of wires. 


Like plugging in an 
appliance. Now you 
can add extensions 
with a remarkable new 
device called the Wire- 
less Phone Jack. It 
allows you to convert 
your phone signal into 
an FM signal and then 
broadcast it over your 
home's existing elec- 
trical wiring. 

Just plug the trans- 
mitter into a phone 
jack and an electrical 
outlet. You can then 
insert a receiver into 
any outlet anywhere in 
your house. You'll be 


The Wireless Phone Jack works with 
any single-line phone device. Almost 
anyone could use it, especially if... 


BW Few jacks. You want more phone 
extensions without the hassle and ex- 
pense of calling the phone company. 

9 Bad location. You have jacks, but 
not where you need them most, like 
in the kitchen, garage, home office or 
outside on the deck. 


W Renting. You want to add exten- 
sions, but you don't want to pay each 
time you move. 

9 Other phone devices. You have 
an answering machine, modem or fax 
machine you want to move to a 
more convenient place. 


The Wireless Phone Jack System 


consists of a 
e 
= 


receiver (left). 
One trans- 
mitter will 
operate an 
unlimited num- 
ber of receivers. 


transmitter L-] 
/ 
Gry 


(right) and a 
I 


trical outlets: five feet 
or five hundred feet. If 
you have an outlet, 
you can turn it into a 
phone jack—no matter 
how far away it is. The 
Wireless Phone Jack's 
advanced companding 
noise reduction fea- 
tures guarantee you 
crystal-clear reception 
throughout even the 
largest home. 


Privacy guarantee. 
You can use The Wire- 
less Phone Jack in any 
electrical outlet in or 
around your home, 
even if it's on a differ- 
ent circuit than the 
transmitter. Each Wire- 
less Phone Jack uses 
one of 65,000 different 
security codes. You can 
be assured that only 
your receiver will be 
able to pick up trans- 
missions from your 
transmitter. 


Unlimited extensions—no monthly 
charge. Most phone lines can only handle 
up to five extensions with regular phone jacks. 
Not with the Wireless Phone Jack. All you 
need is one transmitter, and you can add as 
many receivers as you want. Six, ten, there's 
no limit. And with the Wireless Phone Jack, 
you'll never get a monthly charge for the ex- 
tra receivers. 
Works with any 
phone device. 
This breakthrough 
technology will 
fulfill all of your 
single-line phone 
needs. It has a spe- 
cial digital interface 
for use with your 
fax machine or mo- 
dem. You can even 
use it with your an- 
swering machine 
just by plugging 
it into the Wireless 
Phone Jack receiver. 
Special factory- 
direct offer. To 
introduce this new 
technology, we are 
offering a special 
factory-direct pack- 
age. For a limited 
time, the transmit- 
ter is only $49. One 
transmitter works 
an unlimited num- 
ber of receivers 
priced at $49 for the 
first one and $39 for 
each additional re- 
ceiver. Plus, with 
any Wireless Phone Jack purchase, we'll throw 
in a phone card with 30 minutes of long dis- 
tance (a $30 value) for only $9.95! 

Try it risk-free. The Wireless Phone Jack 
is backed by Comtrad's exclusive 30-day risk- 
free home trial. If you're not completely satis- 
fied, return it for a full “No Questions Asked” 
refund. It is also backed by a one-year manu- 
facturer's limited warranty. Most orders are 
processed within 72 hours and shipped UPS. 


Wireless Phone Jack transmitter ...$49 $4 S&H 
Wireless Phone Jack receiver .......$49 $4 S&H 
save $10 on each additional receiver—$39 
30-minute long distance phone card...... $30 
$9.95 with Wireless Phone Jack purchase 


Please mention promotional code 017-PS-6553 
For fastest service, call toll-free 24 hours day 


800-992-2966 
ae = 
To order by mail, send check or money order for the total 
amount including S&H (VA residents add 4.5% sales tax). Or 


charge it to your credit card by enclosing your account num- 
ber and expiration date. 


The Wireless Phone Jack lets 
you add a phone, modem, 
fax machine or answering 
‘machine almost anywhere. 


INDUSTRIES 


2820 Waterford Lake Drive, Suite 106 
Midlothian, Virginia 23113 


500 miles from nowhere, 
it'll give you a cold drink 
or a warm burger... 


NASA space flights inspired this portable fridge that 
outperforms conventional fridges, replaces the ice chest 


and alternates as a food warmer. 


ecognize the ice cooler in this picture? 
Surprisingly enough, there isn't one. 
What you see instead is a Koolatron, 
an invention that replaces the traditional ice 
cooler, and its many limitations, with a tech- 
nology even more sophisticated than your 
home fridge. And far better suited to travel. 
What's more, the innocent looking box be- 
fore you is not only a refrigerator, it's also a 
food warmer. 


spoiled food. No more! Now 
for the price of a good cool- 
er and one or two seasons 
of buying ice, (or about five 
family restaurant meals), all the 
advantages of home cooling are available 
for you electronically and conveniently. 
Think about your last trip. You just got 
away nicely on your long-awaited vacation. 
You're cruising com- 


NASA inspired por- 
table refrigerator. 
Because of space trav- 
el's tough demands, 
scientists had to find 
something more de- 
pendable and less 
bulky than traditional 
refrigeration coils and 
compressors. Their re- 
search led them to dis- 
cover a miraculous 
solid state component 
called the thermo-elec- 
tric module. 

Aside from a small 
fan, this electronic 
fridge has no moving 
parts to wear out or 
break down. It's not 
affected by tilting, jar- 
ring or vibration (situ- 
ations that cause home 
fridges to fail). The 
governing module, no 
bigger than a match- 
book, actually delivers 
the cooling power of a 


The refrigerator from outer space. 
The secret of the Koolatron Cooler/Warmer 
is a miniature thermo-electric module that 
effectively replaces bulky piping coils, loud 
motors and compressors used in conven- 
tional refrigeration units. In the cool 
mode, the Koolatron reduces the outside 
temperature by 45 degrees F. At the 
switch of a plug, it becomes a food warmer, 
going up to 125 degrees. 


fortably in your car 
along a busy interstate 
with only a few rest 
stops or restaurants. 
You guessed it... the 
kids want to stop for a 
snack. But your Kool- 
atron is stocked with 
fruit, sandwiches, cold 
drinks, fried chicken... 
fresh and cold. Every- 
body helps themselves 
and you have saved 
valuable vacation time 
and another expensive 
restaurant bill. 
Hot or cold. During a 
moderate temperature 
period (70 or cooler) it 
will even keep your ice 
frozen indefinitely. 
With the switch of a 
plug, the Koolatron be- 
comes a food warmer 
for a casserole, burger 
or baby's bottle. It can 
go up to 125 degrees. 
And because there 


10 pound block of ice. 
From satellites to station wagons. 
Thermo-electric temperature control has now 
been proven with more than 25 years of use in 
some of the most rigorous space and labora- 
tory applications. And Koolatron is the first 
manufacturer to make this technology avail- 
able to families, fishermen, boaters, campers 
and hunters- in fact anyone on the move. 
Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But when we travel, we go back to the 
sloppy ice cooler with its soggy and sometimes 


are no temperamental 
compressors or gasses, Koolatron works per- 
fectly under all circumstances, even upside 
down. Empty, the large model weighs only 12 
pounds. Full, it can hold up to 40 12-oz. cans. 
Just load it up and plug it in. On motor 
trips, plug your Koolatron into your cigarette 
lighter; it will use less power than a tail light. 
If you decide to carry it to a picnic place or a 
fishing hole, the Koolatron will hold its cool- 
ing capacity for 24 hours. If you leave it 
plugged into your battery with the engine off, 
it consumes only three amps of power. 


Limited time 

offer. Because Comtrad is bringing this offer 
to you directly, you save the cost of middle- 
men and retail mark-ups. For a limited time 
only, you can get this advanced, portable 
Koolatron refrigera- 

tor at the introduc- " 

tory price of $99. 
Call today to take 
advantage of this 
special promotional 
pricing. Most orders 
are processed with- 
in 72 hours. 

Try it risk free. 
We guarantee your 
satisfaction with 
any product from 
Comtrad Industries. 
With the Koolatron 
you get our com- 
plete "No Questions 
Asked" 30 day 
money-back guar- 
antee. Plus you get 
a full one year manufacturer's limited warran- 
ty. If you are not satisfied for any reason, just 
return the product for a complete refund. 
Koolatron (P24A) holds 30 quarts... 
Koolatron (P9) holds 7 quarts 
Optional AC Adapter (AC 10) 
Please mention promotional code 022-PS-6554 
For fastest service call toll-free 24 hours a day 


800-992-2966 
em s E 


To order by mail Ner check or money order for the 
total amount including S&H (VA residents add 4.5% 
sales tax). Or charge it to your credit card by en- 
closing your account number and expiration date. 


The versatile Koolatron is avail- 
able in two sizes. The P24A holds 
30 quarts and the smaller P9 holds 
seven quarts. An optional AC 
‘adaptor lets you use them in your 
rec room, patio or motel room. 
They plug into any regular outlet. 


INDUSTRIES 
2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 


IT'S NO SMALL THING 


TO SAVE AN OCEAN. 


Times Mirror Magazines wishes to thank the 


following for their participation in, and contri- 
bution to, the largest marine environmental 
education program ever undertaken — the 


quest to save our Ocean Planet. 
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GALAXIES 


A Cosmic Buw’s-Eve 


iat happens when galaxies col- 
Wi: The Hubble Space Tele- 

scope recently photographed 
the result of one such cosmic crash: 
the Cartwheel galaxy, 500 million 
light-years from Earth. 

Once, says Kirk Borne of the Space 
Telescope Science Institute, the 
Cartwheel was probably a disk of gas 
with a small concentration of stars at 
its center. That was before a smaller 
galaxy punched through the disk’s cen- 
ter, generating an enormous shock 
wave that compressed the surrounding 
hydrogen gas and created new stars. 

In Hubble’s image, starry arms 
stretch outward from the Cartwheel’s 
dusty core—where some of the galaxy’s 
original stars still survive—to a ring 
that marks the shock wave's leading 
edge. There, massive blue-giant stars 
are forming in great numbers. Such 
stars burn out relatively rapidly, often 
ending in gigantic supernova explo- 
sions. In one location along the ring 


ASTRONOMY 
Oxycen On Europa 


dentists using the Hubble Space Tele- 

scope have detected a thin atmo- 

‘sphere of oxygen on Europa, one of 
Jupiter's four large moons. Europa is the 
first moon in the solar system known to 
have an oxygen atmosphere. 

The discovery does not mean that astro- 
nauts could explore Europa without space 
suits and oxygen tanks. The newly discov- 
ered atmosphere is about a hundred billion 
times thinner than Earth's, says Doyle Hall, a 
Johns Hopkins University plonetory scientist. 

Nor does the discovery mean there is life 
on Europa. The moon’s temperature is 
—230°F, and its surface water is frozen in- 
to ice as solid as granite, says Holl. 


there may have been several hundred 
supernovae during the last 100,000 
years. The collision, says Borne, “ignit- 
ed a fireworks show.” 

Although it wouldn't be a bull's-eye 
crash like the one that formed the 
Cartwheel, our own Milky Way may 
eventually collide with the neighboring 
Andromeda galaxy, with potentially 
disastrous consequences. In the worst 
scenario, says Iowa State University 
astronomer Philip Appleton, ultravio- 
let radiation from nearby blue-giant 
stars could damage Earth's ozone layer. 
Supernova explosions could shower our 
planet with deadly cosmic rays. And 
the gravitational influence of the giant 
stars could send comets careening into 
the inner solar system. However, Ap- 
pleton says, the Milky Way is safe for 
at least another billion years, and prob- 
ably a lot longer. —Andrew Chaikin 


The Cartwheel was a normal 
spiral galaxy until it collided 
with a smaller galaxy, possibly 
one of the two at its right. 


DAVID PUCKETT 
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Bear Hair Has 
Steaum Porennar 
‘ow do you count polar bears? Spot- 
fing white bears from an airplane is 
no easy task when you're flying over 
snow. But scientists came up with what 
they thought was a clever solution: Use in- 
frared film for aerial photos of the bears, 
because warm bodies stand out from their 
surroundings in infrared images. 

When the photos came back from the 
developer, the scientists were astonished to 
see that they were blank. So little body 
heat escapes through a polar bear's thick 
fur that the animal is invisible to even the 
best infrared cameras. 

Now military. researchers are among the 
groups interested in the properties of polar 
bear hair. They surmise that a soldier or a 
tank covered with the stuff could not be 
seen with nightvision goggles. 

Polar bear hair also appears to be good 
at transmitting ultraviolet ion. pice 
“solar cells" inside the bear's body that 
somehow convert the light to heat. Alexis 
Clare, a researcher at Alfred University in 
New York, is studying the hair for clues 
‘about how to construct ultraviolet lasers 
used for delicate surgery. 


Leave THe Drivinc To Us 


ts a great way to eliminate driver fa- 

tigue: Eliminate the driver. The 

Army's Tank Automotive Command 
in Warren, Mich., has joined with Red- 
Zone Robotics of Pittsburgh to develop 
self-driving trucks. 

In a convoy, only the lead vehicle 
would be driven by a human. Each fol- 
lower truck would use a satellite re- 


NAVIGATION UNIT 


jr — VIDEO CAMERA 


TRANSMISSION 
‘ACTUATOR ACTUATOR 


BRAKE 


This driverless truck eliminates human error and fatigue. 
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ceiver, an inertial guidance system, 
and ground-speed sensors to plot its 
course. The navigation system would 
send signals to a central computer that 
controls steering, shifting, accelerating, 
and braking. 

Small miscalculations by the naviga- 
tion system could accumulate over 
time, causing the vehicle to drift off 
course. To prevent this, designers have 
equipped the truck with a road-follow- 
ing program called ALVINN (Au- 
tonomous Land Vehicle in a Neural 
Net), developed at Carnegie Mellon 
University. Like a helpful passenger, 
the program tells the truck when it is 
too close to the curb or the center line. 

ALVINN is programmed by giving 
the truck driving lessons. With the 
computer in “learn” mode, a human 
takes the wheel for about two minutes. 
The truck’s computer memorizes the 
driver’s steering motions and compares 
them with images from a video camera 
mounted atop the cab. After the com- 
puter learns how to 
keep the vehicle cen- 
tered in the lane, it is 
ready to take the wheel. 

The Army plans a 
two-vehicle demon- 
stration this year using 
modified Humvees. 
Self-driving convoy 
trucks could be on the 
road in as little as five 
years. Eventually, simi- 
lar technology might 
help commercial trucks 
and passenger cars 
maintain safe following 
distances on the high- 
way.—Ray Nelson 


ANTENNA 


NASA 


Sia Venus 


at kind of snow do you find 
W: a planet where the temper- 
ature is 870°F? That question 
has bothered astronomers since 
1982, when they first noticed bright 
radar reflections from mountain 
ranges on Venus that appeared to be 
covered with snow. 

Studying images gathered by space 
probes, researchers concluded the 
Venusian glitter might be a layer of 
pyrite, commonly known as "fool's 
gold." But when planetary scientist 
Bruce Fegley of Washington Univer- 
sity left pyrite in a lab furnace heated 
to Venusian temperatures, the fool's 
gold fizzled into iron oxide. Pyrite 
simply could not exist on Venus. 

Now Fegley has a better explana- 
tion for the glitter. Working with two 
colleagues, he analyzed a stack of 
compact discs containing radar im- 
ages from NASA's Magellan mission, 
and concluded that the mountains 
are coated with “metallic frost." 

Volcanoes in the Venusian low- 
lands, the scientists say, belch gases 
containing bits of lead, copper, iron, 
and other metals. Winds carry these 
gases to cooler highlands, where they 
settle and condense. Over millions of 
years, the metals form a glistening 
layer of frost. 

Volcanoes on Earth produce similar 
metal gases. But here, temperatures 
are so much cooler that the gases con- 
dense inside the volcanic cones. 
—Kathryn S. Brown 
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Tur Visse Man 


he National Library of Medicine 
T: published the first electronic 

atlas of the entire human body. 
The Visible Human Male consists of 
1,871 images showing cross-sections 
of a normal male cadaver. 

To create the atlas, scientists at the 
University of Colorado Health Sci- 
ences Center in Denver first made 
MRI images and CAT scans of the 39- 
year-old man’s body. They then froze 
the cadaver and used a milling ma- 
chine to slice away one-millimeter- 
thick layers of the body, beginning at 
the top of the head. After each slice 
was removed, the scientists pho- 
tographed the exposed cross-section 
using a digital camera as well as 35- 
and 70-millimeter film. 

Developers pay nothing to license 
the complete 15-gigabyte data set of 
the Visible Human Male, which may 
be used to create multimedia anato- 
my textbooks or simulations for prac- 
ticing surgery and other medical pro- 
cedures. “If you have the software, 
you can take the slices and rebuild 
the three-dimensional person,” says 
the medical library’s project officer, 
Michael J. Ackerman. “You can then 
look at the body from any angle.” The 
photographic views of the body can al- 
so be compared with the matching 
CAT scans and MRI images. 

By fall, the library expects to com- 


lion pounds of denim a year. 
“Before the process, compo- The textiles industry currently 
nies had to either incinerate the produces about one billion 


Human Male show 
(top to bottom) his 
head, chest, abdome: 
and arms, and pelvis. 
The slices can be 
assembled to form 

a side view 


(right). 


OF COLORADO HEALTH SCIENCES CENTER 


plete a Visible Human Female that 
will contain even more data, because 
the body of the 59-year-old woman is 
being sliced three times thinner than 
the male cadaver. Both subjects donat- 
ed their bodies to science. She died of a 
heart attack; he was executed by 
lethal injection. 


and Levi Silver Tab labels. 


BonN-AcAIN denim or send it to a landfill,” square yards of denim annual 
JEANS says Burlington spokesman ly. Denim mills usually work 
Bryant Haskins. “That wasn’t with cotton fibers that ore just 
very five pairs of blue jeans environmentally sound, and it over an inch long. The fibers 
‘made in the United States was costly.” Now the scraps from reclaimed denim are only 
leave one pound of denim will be used to make pencils, a half inch long, but the univer- 
scrap. Now researchers from stationery, and Reused Denim sity researchers come up with a 
North Carolina State University blue jeans, expected in stores — patented method for spinning 
have found a way to help by the middle of this year. the ends of the shorter fibers 
Burlington Industries use those The jeans will be sold under together to form usable yam. 
scraps, which could save 70 mih — the Gap Kids Could recycling of old, worn 
blue jeans be the next step? 


Possibly, but not until Burling- 
ton runs out of denim scraps 
at its manufacturing facili- 


New Moons Risinc? 


our years of painstaking work by 
Feces: scientists have turned up 

seven potential new moons for the 
planet Saturn. 

Carl Murray and Mitchell Gordon of 
London’s Queen Mary and Westfield 
College examined data from Voyager 
2’s survey of Saturn’s magnetosphere, 
a region of charged particles that re- 
sembles the invisible lines of force sur- 
rounding a magnet. They discovered 
several disturbed areas, suggesting 
that unseen objects moving through 
the magnetosphere were agitating the 
particles, much as a moving car cre- 
ates a wake of turbulent air. 

Armed with this information, the 
pair sifted through tens of thousands 
of images from Voyager 2 and Pioneer 
11, looking for bright spots that could 
be unknown satellites. Photographic 
blemishes and background stars were 
eliminated, leaving seven possible 
moons ranging from six to 20 miles in 
diameter. The moons are more than 
90,000 miles from Saturn’s cloud tops, 
well beyond the planet’s ring system. 

“They have not yet been confirmed,” 
says Murray. When the Cassini space- 
craft arrives at Saturn in 2004, re- 
searchers will be able to see whether 
the moons really exist.—Sandy Fritz 


CHEMISTRY 
BEYOND BuckvBAus 


arbon already comes in three va- 

rieties: diamond, graphite, and 

the soccer-ball-shaped molecules 
nicknamed buckyballs. Now there's a 
fourth member of the family, linear 
acetylenic carbon. 

The new material has an amber col- 
or and looks somewhat like “angel 
hair,” says chemist Richard Lagow, 
who led the 12-year effort to synthe- 
size it. His team finally succeeded by 
vaporizing a graphite rod to create 
long carbon chains, then adding cap- 
like clusters of atoms to the reactive 
ends of the strands. 

Acetylenic carbon burns hotter and 
cleaner than other forms of carbon. 
Because it produces no water vapor 
when it burns, it has potential as an 
military jet fuel that would be invisi- 
ble to heat-seeking missiles. 


ENGINEERING 
Dircn DIGGER 


conventional 
trench-digging 
achine can 


easily sever electric, 
gas, or fiber-optic 
data lines. And 
sliced electric lines 
can electrocute the i 
machine's operator. 

A new ditch dig- 
ger minimizes these 
dangers by blasting 
supersonic jets of i 
air through dirt, 
then vacuuming Dig this: Air pe 
the newly broken spare utility 
soil from the ditch. 

The air jets don't damage cables or 
pipes. 

Developed by Battelle and Concept 
Engineering Group, the $200,000 Soft 
Trencher prototype costs about twice 
as much as a comparable backhoe. 
Even so, it should save money by low- 
ering insurance rates and heading off 
lawsuits. Utilities and their contrac- 
tors now pay hefty insurance premi- 
ums to cover potential damage to un- 
derground lines, and they face 
lawsuits for business losses when they 
sever fiber-optic data transmission 
lines. The new device should also pro- 
tect operators from electrocution. 

The Electric Power Research Insti- 
tute, which sponsored the develop- 
ment of the Soft Trencher prototype, 
is currently seeking a manufacturer. 


ust surfaced. 


n A fresh new vodka is emerging every- 

where. SKYY Vodka has a unique four-column 

distillation & three-step filtration process which 

ensures exceptional quality and an unmistakably 

clean taste. So next time you visit your local dive, 

submerge yourself in the smooth taste of SKYY; 
the Ultra Premium choice. 


SKYY VODKA 


The Intelligent Drink. 


‘Try a BlueSKYY Martini, made with SKYY Vodka, a splash of Blue Curacao and a twist of orange. 
DISTILLED IN AMERICA FROM AMERICAN GRAIN 


40% ALC/VOL (60 PROOF). 100% GRAIN NEUTRAL SPIRITS. ©1995 SKYY SPIRITS, INC. SAN FRANCISCO, CA. BE RESPONSIBLE. DON'T DRINK AND DRIVE 
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Lake Water On Tap 
For COOLING 


the Great Lakes cool to near 

freezing and slowly sink through 
warmer, less dense layers. Huge 
pools of cold water have accumulat- 
ed below a depth of about 80 meters, 
where the water temperature hovers 
around 4°C throughout the year. 
Now some engineers are urging the 
city of Toronto to take advantage of 
what amounts to a source of renew- 
able energy. The idea is simple: Tap 
into Lake Ontario’s vast reservoir of 
cold water and use it during the 
summer months to cool the city’s 
downtown office towers. 

The proposal, known as Deep 
Lake Water Cooling, calls for the 
construction of a tunnel under the 
lake bed. Four meters in diameter 
and six kilometers long, the tunnel 
would be long enough to reach the 
lake’s 80-meter depth from a point 
on shore near the city’s center. The 
completed tunnel would flood to the 
same level as the surface of the 


|i winter, the surface waters of 


mechanics to all that is kn 
about the anatomy ond phys 
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blood flow, and t 
and shutting of vi 
ay, a computer be 
hamt 
valves can be perfected before 


help, th 
comes a fes 
computer model that simu 
lates the workings of a human 
heart. It could help scientists 
design better artificial valves 
for cardiac patients. gi 
Artificial heart valves are im- — that 


being built 


contractions, 


he model is a versatile 
and valuable e 


lake, providing convenient access to 
a perpetual supply of cold water. A 
pumping station would distribute 
the water to heat exchangers in of- 
fice buildings through an eight-kilo- 
meter-long network of new tunnels 
that range from approximately 30 
to 122 centimeters in diameter. 

The Canadian Urban Institute, a 
Toronto-based nonprofit organiza- 
tion that is overseeing the effort to 
arrange financing and gain govern- 
ment approval for the $500 million 
project, says that Deep Lake Water 
Cooling would eliminate the need 
for air conditioners that use envi- 
ronmentally harmful coolants such 
as chlorofluorocarbons and hy- 
drochlorofluorocarbons. Also, be- 
cause the lake water is cooled free of 
charge, the amount of electricity 
that is needed to operate the new 
system would be only one-tenth cur- 
rent requirements. 

Could the scheme cause lake 
warming over the long term? Stud- 
ies done for the Institute conclude 
that the estimated annual water 
withdrawal rate of up to 178 million 
cubic meters is far too small to dis- 
rupt the lake’s overall heat balance. 
—Neville D. Harriss 


tirely artificial he ays 
Queen, a computational 
st and mechanical engi 
New York University 
opening ven the 
With its s, we can painle 
el any hear 
shape, any 
Queen. Eventually, the mod- 
el might even enable doctors 
to examine your heartbeat 
and other cardiac functions 
on their comput- 


Their model 


in which 


? you re- 


planted in place of natural 
way be: 
tions or birth d 
e artificial valves 
en designed by trial 
ich means risk 
ing lives. Some valves that 
performed well in animal or 
other have fractured and 
come loose in human pa- 
sulting in deaths 
and lawsuits. 


eskin and David 
\cQueen could minimize 
these problems. Using a Gy 


computing Center, the two 
men applied the laws of fluid 
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tificial device 
to be use 

the heart, in. 
cluding pos 
bly an en- 


lax at home. 
—Mukesh 
Jhangiani 


This computer- 
generated image 
shows blood flow pat- 
terns inside a model of 
the human heart. 


NEW YORK UNIVERSITY 


A ih speeds od eve bes 
this cargo-carrying hydrofoil extra buoyancy. 


ydrofoil and air-cushion ships 
He: been around for decades, 

but they have been used primar- 
ily for hauling passengers and cars. 
Now a group of Japanese shipbuilders 
hopes to redesign these vessels to car- 
ry much larger cargo loads at high 
speeds. 

The companies have already built 
two model ships to test advanced hull 
designs and materials, propulsion 
methods, and control systems on the 
open sea. One of the models is a hybrid 
hydrofoil. At cruising speeds, when the 
main hull is completely out of the wa- 
ter, a submerged, torpedo-shaped hull 
provides some buoyancy; hydrofoils, al- 
so submerged, provide lift. At 56 feet 
long, the model is about one-sixth the 
size of the envisioned ship. 

The second model, a 230-foot-long 
air-cushion vessel, is about one-half of 
the intended size. At cruising speed, 
the rigid sidewalls of the hull extend 
3.5 feet into the water to help contain 
the air cushion. 

For propulsion, both ships rely on 
gas turbine engines that drive water 
jets. Both are designed for peak 
speeds of around 50 knots, or about 
twice the cruising speed of conven- 
tional cargo ships. Dubbed Techno- 
Superliners, the swift ships will be 
able to carry 1,000 tons apiece. 

The projected range of the full-size 
ships will be limited to 500 nautical 
miles, which rules out transoceanic 
use. The companies expect to use the 
Techno-Superliners for cargo routes in 
East Asia. 

Tests on the model ships will be 
completed this year, and further de- 
velopment work will be up to the in- 
dividual companies. A cargo ship in- 
corporating Techno-Superliner 
features could be put into commer- 
cial service as early as the turn of the 
century.—Dennis Normile 


* Standard driver & 
front passenger airbags 


* Available anti-lock brakes 
& traction control 


* Available integrated child safety seat 
* Available speed sensitive steering 
* Standard air conditioning 


* Standard four-wheel 
independent suspension 
* Available 3.5L V-6, 24-valve 
overhead cam, 214 hp 


* New Customer One Care™ 3-year 
or 36,000-mile bumper-to-bumper 


warranty and 3/36 Roadside Assistance. 


See limited warranty & restrictions 
at dealer. Excludes normal 
maintenance & wear items. 


* For still more information, call 


1-800-4-A-DODGE. 


"Intrepid...a 
Consumers Digest 


It hardly seems possible. But 
Dodge Intrepid has a network of 
as many as fifty-five data sensors 
and up to seven on-board compu- 
ters that can process two million 
pieces of information per second. 

It's clever enough to select 
shift points for optimum fuel 
economy. Turn off interior lights 
if a door is left ajar. And even 
maintain the inside temperature 
you want with available 
automatic temperature control. 

It's amazing, when you 
stop and think about it. But then, 
Intrepid's computers work so 
quickly and efficiently... you 
probably never will. 


E 


The SER Dodge 


A DIVISION OF THE CHRYSLER CORPORATION 


AUTOMOTIVE 


CONCEPT Cans 


A Can Fon Au SEASONS 


vertible: removable “superstruc- 

tures” in the Mercedes-Benz Vario 
Research Car let the driver reconfig- 
ure the vehicle as his needs change. 
The concept car's basic body includes 
the engine, drivetrain, instrument 
panel, windshield, doors, and seats; 
the carbon-fiber and aluminum super- 
structures, each weighing no more 
than 65 to 110 pounds, attach to the 
body by special locking systems. The 
connecting mechanisms are hidden 
below the side waistline, at side win- 
dows, and above the windshield. Mer- 
cedes also envisions an innovative dis- 
tribution plan for the concept vehicle: 
Drivers would rent or lease the differ- 
ent body versions from special service 
stations —Richard Stepler 


$^ wagon, coupe, pickup, con- 


lightweight materials and 
ingenious locking systems make 
converting a Mercedes-Benz 
concept car a simple, 

fast process. z 


HIGHWAYS 
Foc WARNING 


n automated fog detection sys- 
A should make one particular- 
ly foggy stretch of Georgia high- 
way safer for motorists. Unlike most 
highway monitoring systems, this one 
automatically posts warning mes- 


Kia His Dirt 


ia Motors of Korea, the 

Ks of entrytevel Ford 

ubcompacts and its own 
Sephia sedan, now heads off- 
toad with the handsome 
Sportage. It’s one of the few 
sportutility vehicles that doesn’t 
look like a rolling refrigerator. 
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Power for the compact four- 
wheel driver comes from a 
139-horsepower, 2.0Hiter 16- 
valve engine derived from a 
Mazda light pickup motor. Early 
production models with the 
five-speed manual transmission 
will come with a SOHC 94-hp 
version of this engine, as will 
the basic rear-drive version. 
Four-wheeldrive models get 
the stronger motor, as will 
those with fourspeed automat- 
ic transmissions, and every 
Sportage built in 1996. 
Though most 
sport-utility buy- 


ers will spend little or no time 
on unpaved ground, the 
Sportage is ready for offroad 
excursions. It behaved well 
along sandy washes in Califor- 
nia's Anza-Borrego Desert. The 
ride was compliant, without ex- 
cess body roll, and the highway- 
oriented tires gripped fine. A mi- 
nor flash flood created some 
gritty mud, which the Sportage 
pulled through without bogging 
down. Highway manners are 
decent, but the engine gener- 
ates some highfrequency vibra- 
fion that engineering attention 
might ameliorate. 

Constructed atop a box-sec- 
fion, ladder-type frame with 
tubular-steel crossmembers, 
the Sportage seems solidly put 
together. Base prices ranging 
from $14,000 to $16,200 
put the Sportage at the low 
end of the price scale for com- 
pact sport-utility vehicles. 
—Stuart F. Brown 


sages as soon as a low visibility situa- 
tion is detected. 

The system consists of fog detectors, 
traffic speed monitoring loops, and 
weather instruments. It sits along a 
busy four-mile stretch of Interstate 75 
about 35 miles north of the Florida 
state line, where nearby peat bogs of- 
ten coat the area with fog. A fiber-optic 
network links the sensors to an on-site 
computer. 

The optical fog sensors consist of a 
light source and a receiver; in good vis- 
ibility, the light beam misses the re- 
ceiver. In the presence of fog particles, 
however, the beam scatters and light 
enters the receiver. “The denser the 
fog, the more light will be scattered 
and measured by the receiver,” says 
project leader Gary Gimmestad of 
Georgia Tech. 

When the system detects hazardous 
conditions, its central computer acti- 
vates LED message signs directing 
motorists to slow down. In extreme ' 
cases, the signs can even steer traffic 
off the highway and onto a detour. 

Most highways are monitored by 
state troopers who radio in weather 
conditions. “The problem is that con- 
ditions can change quickly,” says 
Gimmestad. Even with remote moni- 
tors, a human operator must decide 
when to activate warning signs, and 
what message to display. But in the 
new system, the computer generates 
messages automatically. It also calls 
local officials when it spots trouble; 
they can log onto the system with 
portable computers to monitor the 
problem. 

The automated system is expected 
to be completed by early 1997 at a cost 
of about $2 million —Dawn Stover 


the fraction 


of an inch 


: "p 
miles ahead. 


It's CompuServeCD. And it'll put you in 

the forefront of online technology 
because of what it does, and what 
it will let you do. 

CompuServe is the first online 
information service to add an inter- 
active multimedia enhancement like 

this one. CompuServeCD lets you explore 
the depths and breadths of CompuServe more easily, 
more productively, and more efficiently — having, while 


you're at it, a great time. With it, you'll be able to view 


moving travelogues in our travel section, listen to clips 
from new music CDs, save time (and money) by search- 
ing for files and shopping the CompuServe Mall offline, 
plus much, much, much more, 

So call CompuServe at 1 800 487-8942. When you do, 
you'll receive two free CDs: a membership CD that lets 
you join CompuServe with no sign-up fees, and a recent 
CompuServeCD release to enjoy. They'll start you down 
the road to where you always wanted to be. Ahead. 

$9 CompuServe 


The information service you won't outgrow. 


AUTOMOTIVE 


HYDRAULIC DRIVE 


ydraulic drive systems, common- 
H on heavy construction 

equipment but considered ineffi- 
cient for passenger cars, are getting 
new attention as a way to improve fu- 
el economy. A demonstration minivan 
modified by Knusaga Corp., of Alt- 
mont, Mich., uses compact hydraulic 
motors on all four wheels to provide 
part-time four-wheel drive. The mo- 
tors also have been tested with a hy- 
draulic accumulator that recovers up 
to 60 percent of the energy lost in 
braking. 

The key to the experimental setup 
is a lightweight hydraulic motor that 
can act as either a motor or a pump. 
The motors are fitted in all four 
wheels, taking up some of the space 
alongside the brake disc. The motors 
on the front wheels pump fluid to the 


rear-wheel motors when the speed of 


the front axle exceeds that of the rear. 
The system thus operates when the 
front wheels begin to slip in icy or 
snowy conditions. 

Its a lightweight, relatively inex- 
pensive approach to four-wheel drive 
and can be installed on cars already in 
production. The hydraulic drive loses 
about 20 percent of its power to fric- 
tion, according to its inventor, Frank 
Walker at Knusaga. That’s too ineffi- 
cient for a main drive system but 
works well when used as a part-time 
four-wheel drive system. 

More intriguing is using the same 
pump/motor combination to create a 
regenerative braking system. The mo- 
tors are engaged as pumps, building 
pressure in an accumulator tank to 
slow the car. About 60 percent of the 
energy normally lost in braking can be 
recovered. 

The motors are both powerful and 
compact, but a short test drive reveals 
that they also are quite noisy, which 
has been a common problem with hy- 
draulic drive systems in the past. Still, 
the system weighs only about 100 
pounds, far less than an electric drive 
system. It also easily packs the recov- 
ered energy into the accumulator tank 
in a short period of time; charging bat- 
teries quickly with braking loads has 
been problematic. 

The system still lacks the necessary 
electronic controls, particularly to 
control the braking force smoothly. 
Still, the demonstration offers an in- 
teresting alternative to the electric 
drive systems being explored in the 
quest for high fuel efficiency in future 
vehicles. 
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Acura NSX-T: 
A More 
Exoric Exotic 


| ow do you make an exot- 
ic sports car even more 


in body rigidity, so Acura engi- 
neers used finite element anal- 
ysis on a Cray supercomputer 
to help them design more than 
50 body reinforcements in the 
most effective locations. As a 
result, the NSX-T winds up 


tronic shift lever on automat- 
ictransmission-equipped NSXs 
that enables the driver to shift 
up or down one gear at a 
time without toking his hands 
from the wheel. the 
manual transmission prefer- 


exotic? For 1995, Acura — weighing only about 55 able in test drives at a roce 
adds an open roof to its mid- pounds more thon the NSX track, however. 
engine NSX sports car and coupe. Corried over is the potent 
throws in a slick storage tray Other innovations indude ^ mid-mounted threeliter, four- 
for the removable roof. The drive-by-wire throttle control  valve-percylinder V6 that pro- 
tray is above the engine com- that allows the traction-con- duces 270 horsepower at 
partment so it takes up no trol system to operate at 7,100 rpm. Prices are expect- 
trunk space. Cutting holesin speeds as low as six mph, ed to ronge from $75,000 to 
the roof can create problems and acolumn-mounted elec-  $80,000.—R. S. 


car, the Patriot, now appears unlikely 
to race at Le Mans this year because of 
development problems. 

The multimillion dollar project (“Emerging 
Technologies for the Supercar,” June '94] 
would have been the most exotic power 
concept car ever to compete in the 24-hour 
endurance race. The Patriot's hybrid drive 
employs a 500-horsepower liquid-natural- 
gas-fueled turbine, powering an alternator 
that drives an electric motor at the rear 
wheels. Power surges are balanced by a car- 
bonfiber flywheel that absorbs the power 
from the turbine while the car is braking and 
unleashes a surge of power for acceleration. 

Or that’s the theory. The powertrain, now 
being tested on dynamometers at a Chrysler 
engineering center, has been melting turbine 
blades. The culprit is the tiny gas turbine, 
which has a very high power output. The 
meltdown has prompted Chrysler to consider 
using other materials, such as ceramics, for 
the turbine wheel. The company is also 
working out snags in winding the 500-hp 
electric motor and finding a fuel pump capo- 
ble of handling the cryogenic natural gas. 

To be competitive, the car would require 
power outputs from the gas turbine, motor, 


e gas turbine/hybrid-drive race 


and flywheel that are beyond available tech- 
nology. But any technology the project im- 
proves or inspires could end up on a produc 
tion hybrid-drive vehicle. 


SPARE THAT SPARE 


run-flat tire developed by Miche- 

lin is available on the 1995 Lin- 

coln Continental, making it the 
first luxury car in the United States to 
offer a run-flat option. 

The 60-Series tire is considerably 
taller than the extremely low-aspect- 
ratio run-flat tires introduced in previ- 
ous years, most of which are only 
found on high performance sports cars 
that have no space for a spare tire. 
The higher aspect ratio (the ratio of 
the tire’s sidewall height to its tread 
width) makes the new tire suitable for 
a variety of standard sedans. It also 
fits on standard rims. 

The tire relies on a reinforced side- 
wall to maintain enough stiffness to 
run with zero air pressure. 


WALL REINFORCEMENT 


Michelin's 60-Series Zero Pressure tire makes 
its luxury debut this year on the 1995 Lincoln 
Continental. 
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Put back the performance with 
Slick 50° Fuel System Formula! 


No matter what you drive, deposits in your fuel system are 
robbing your car of its original power and performance. Even 
the best additives or detergent gasolines might clean one part 
of your fuel system, but create deposits in another. But Slick 50 
can clean it all... all at once. Slick 50 Fuel System Formula is 

ten times more powerful than the leading fuel treatment, so 
it cleans faster and more completely. Cleans your entire fuel 

system from tank to tailpipe in one application— fuel injectors, 
manifolds valves, ports and combustion chambers! Yet it's safe 
for sensitive components. 

You'll feel the difference a clean 
fuel system makes- guaranteed! And 
you'll feel it faster with Slick 50 Fuel 
System Formula. 


Unretouched photographs Fuel Injector 


Combustion Chamber/Intake Port Intake Valve 


AUTOMOTIVE 


SAFETY 


Lane CHANGING, 
CONFIDENTLY 


nintentional sideswiping, which 
y for about 14 percent of 

highway collisions, may be re- 
duced by a low-cost infrared sensing 
system that alerts drivers to the pres- 
ence of vehicles in blind spots. Called 
SideMinder, the system was developed 
by the Optoelectronies Division of 
Siemens Corp. in Cupertino, Calif. 

To see how it works, I dove into the 
guaranteed excitement of Los Ange- 
les freeway traffic in a Lincoln 
equipped with a prototype Side- 
Minder. A small blue light at the top 
of either side mirror illuminates 
when the driver engages the turn sig- 
nal. Blue means the system is work- 
ing. A row of yellow lights glows if 
there's a vehicle in the blind spot. 
That's all there is to it. 

The brains of the system are clus- 
ters of inexpensive infrared emitter- 
detectors located behind the taillight 
lenses. They scan wedge-shaped blind 
zones created by a particular car's 
roof-pillar design. When the system 


senses a reflection, the yellow mir- 
rors light up. 

Because black paint pigment ab- 
sorbs much of the infrared light, find- 
ing a way to sense the presence of 
black cars took a year of research and 
$1 million, says program manager 
Warren Hyland. Using six sensors in- 
side each taillight turned out to be 
the way to intercept glints from 
curved black body panels. The sys- 


tem's microprocessor avoids false 
alarms caused by rain or snow by 
sampling 14 reflected signals in one- 
twentieth of a second before trigger- 
ing the mirror display. 

SideMinder may be offered on some 
1999 cars and sport-utility vehicles. 
Produced in large volumes, Siemens 
estimates, the system would cost 
manufacturers ittle as $50 per 
car.—S. F B. 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


GREG MAXON 


ith cabin-air filtration systems 
Ws dust and dirt on 

many new cars, it seemed only 
a matter of time before automakers at- 
tacked a more pungent pollution prob- 
lem—how to keep your car smelling 
fresh, whether you've hit a skunk or 
are carrying malodorous passengers. 

Now 3M is introducing an automo- 
tive air filter system that removes 
odors and particles from the air. It's 
made of a combination of convention- 
al filter material and activated char- 
coal. The charcoal, a common compo- 
nent in industrial fume masks, 
collects gases on its huge interior sur- 
face by adsorption. 

Aside from skunks, 3M says its fil- 
ter sucks up the smell of diesel fumes 
and other roadside odors from the 
car's ventilation system, not to men- 
tion perfumes and aftershave lotions. 

BMW is the first automaker to use 
the filter, on its new 7-series; BMW 
also adds a sensor that detects diesel 
fumes and automatically closes the 
exterior air intake. 


Voro's 
Muscu Box 


lown off by a Volvo? It's 

increasingly common these 

days. For road warriors 
who relish laying a Swedish sur- 
prise on fellow travelers, Volvo 
has concocted the ultimate rect- 
angular hot rod. It even comes 
in a wagon version. 

A limited edition of 1,000 

850 T-5R terror Volvos are be- 


ing sent to North America this 
year. The recipe involves taking 
an already potent 850 Turbo 
five«ylinder engine ond pump- 
ing up the turbocharger boost 
during fulHhrottle acceleration 
to squeeze out 18 extra horse- 
power, for a grand total of 
240. Just slip the T-5R’s auto- 
matic into “drive” and watch 
the minivans recede in the rear- 
view mirror. 

For your $37,000 invest- 
ment, you also get a sport sus- 


pension system with serious- 
looking, five-spoked 17-inch at 
loy wheels shod with racy 
205/45 ZR Pirelli P-Zero tires 
so squat they are difficult to 
see under poor lighting condi- 
tions. But be coreful in pothole 
country; you don't want to 
dent your rims. 

Jet black or shocking pale 
yellow are the colors; macho 
exterior flourishes and interior 
luxury complete the pack- 
age.—S. F B. 
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Dual air bags, ABS, crus 
side-guard door beams - 


id BRERA rica on tei: 


For a brochüre call 1-800-950-2438. < ^ Always wear satéty beltsceyen with wir bags, Chevrolet, the Chevrolet Fmblem and Lumina arg registered reademarks of ri 


At Chevrolet we believe that everyone, world, we can make important safety features 
no matter how much they have to spend, available and affordable to most people. 
deserves a safe car. And because The best example is the new 
Lumina LS. You'd probably expect 


we test our cars in some of the 


most advanced safety labs in the to pay extra for a list of features 


zones, child safety locks, 
an you live with that? 


cage that surrounds the passenger compart- 
ment and uses an ingenious energy manage- 
ment system to strategically absorb the 


impact of an accident. A design so strong 


it helps Lumina meet 


1997 federal side-impact standards today. 


But what really matters isn't award- 


ip. 01994 GM Corp. A) Rights Reserved: Buck 


winning anti-lock brake technology, or dual 
like those above. But they're included. In air bags” that inflate in the blink of an eye. 


fact, Lumina LS comes with the most E d What matters is safety at a price 


comprehensive protection package we've that most people can live with. 
ever offered in a mid-size car. Standard. That's what makes the new Lumina LS a 


Its foundation is a rugged steel safety Genuine Chevrolet. 


ALL NEW LUMINA £i: GENUINE CHEVROLET" 
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TECHNOLOGY 


THE CO-DETECTOR 
SOLUTION 


nomenon trapped Chicago pollution 
at ground level, tripping carbon- 
monoxide alarms in hundreds of homes 
and causing widespread panic. What 
happened to these once-heralded life- 
saving devices? Engineers are now con- 
cluding that the detectors merely did 
their job—as it is currently defined. 
Carbon monoxide is a poisonous, 
odorless invisible gas emitted by any- 
thing that burns hydrocarbons (gaso- 
line, natural gas, oil, and so on). The 
as Research Institute in Chicago 
measured above-normal levels of the 
gas, 14 to 15 parts per million (ppm), 
during the weather “inversion.” That 


E December, a rare weather phe- 


HEADACHE 


SLIGHT HEADACHE 


WHERE DETECTORS 


set off detectors, which sound an alarm 
after eight hours of 15-ppm readings. 

But there was an upside to the prob- 
lem. Underwriters Laboratories has re- 
vised the standard for new detectors 
sold as of October 1995. Instead of trip- 
ping after eight hours, the devices will 
ignore 15-ppm levels for 30 days before 
sounding an alarm. That will eliminate 
alarms from short-term spikes. At the 
same time, the detectors will continue 
to protect people at higher risk for car- 
bon-monoxide poisoning, such as preg- 
nant women or heart-disease sufferers. 

There’s a simple philosophy behind 
the change: The human body safely 
metabolizes small amounts of carbon 
monoxide in about four hours. Though 
15 ppm is readily metabolized, read- 
ing that level in a home for 30 continu- 
ous days may indicate potential dan- 
ger from a leaking appliance. 

Under the new standard, detectors 
will still react to higher gas levels in 
the usual way. At 100 ppm, for exam- 
ple, they will sound a warning in just 
90 minutes; at 400 ppm, it will take 
only 15 minutes. 

Even if an alarm goes off, experts 
urge you to remain calm. “Unless you 
feel sick, it’s not an emergency,” as- 
sures Paul Patty of Underwriters Labo- 
ratories’ detector group in Northbrook, 
Ill. “The alarm is just an early warning 
signal to have your appliances checked 
out."—Chuck Murray 
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MINUTES MINUTES. MINUTES. 


2 30 
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To prevent false alarms, carbon monoxide detectors have a new reaction standard. 
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Stronger than alu- 
minum or vinyl, 
energy-efficient 
fibergoss may be- 
«ome common in the 
frame and exterior 
surfaces of future 
windows. 


VINDOWS 


On Tue EDGE 


indow glazings are now so ther- 
We efficient that frames are 

the last place to save relatively 
large amounts of energy. 

Aluminum is sturdy but transfers 
heat too readily for peak energy effi- 
ciency. In comparison, vinyl saves en- 
ergy but can warp and fade. And wood 
is increasingly expensive and subject 
to rot. So what will your next window 
frames be made with? Fiberglass, say 
experts. 

“Fiberglass has high tensile 
strength—four times that of steel—so 
it won't warp or twist. And it's energy 
efficient," says Susan Marvin of Mar- 
vin Windows, which recently became 
the latest large manufacturer to adopt 
the material, for a line called Integrity. 

“Fiberglass is the lumber of the fu- 
ture,” agrees Phil Wake of Omniglass 
Ltd., a fiberglass-window pioneer and 
supplier in Winnipeg, Canada. 

To make these frames, glass fibers 
are coated with polyester resins and 
pulled through a heated die in a pro- 
cess called pultrusion (versus extru- 
sion). The resulting hollow profile, so 
hard that it is trimmed with dia- 
mond-coated blades, can be filled 
with insulation. 

Another efficiency benefit: Panes 
and fiberglass expand and contract at 
roughly the same rates. That means 
the fiberglass won't break the thermal 
seal by pulling away from the glass 
when temperatures change, as wood or 
other materials can. 

Like many fiberglass windows, Mar- 
vin's Integrity line is priced to compete 
with low-end wood windows or high- 
end vinyl. Andersen, Owens Corning 
Fiberglas, Norco, Milgard, and Winter- 
Seal also offer windows with fiberglass 
frames. 
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This 15- by 15-foot floor plan can be built for less than $10,000; home- 
owners can add more squares to expand later. 


DESIGN 
Lime Houses 


hen Dennis Davey, an archi- 
We and builder in Tolland, 

Conn., set out to design “the 
most affordable house inhabitable by 
two people,” he vowed to make it sim- 
ple, cheap, and versatile. He started 
with a 15- by 15-foot square and built 
from the bottom up with everyday 
materials—tile floors, prefinished 
gypsum board for interior walls, tex- 


tured plywood for the 
exterior, and electric 
heat. The efficiency of 
the square shape, 
combined with rea- 
sonably priced mate- 
rials, allows the Af- 
fordable by Design 
Starter Home to live 
up to its name: Davey 
says he can build a 
house for $9,200, in- 
cluding appliances. 

As for versatility, 
Davey looked toward 
the future. Recogniz- 
ing the eventual limi- 
tations of such a small 
house, Davey designed 
“connector kits” for 
joining Starter Homes 
to form L-shapes, T- 
shapes, or squares us- 
ing two to four units. 
This, he says, enables 
homeowners to expand 
the house later on. 

Meanwhile, Davey is fielding re- 
quests from people interested in using 
the design for affordable housing de- 
velopments; separate dwellings for in- 
laws, guests, or grown children re- 
turning home; dormitories; mobile 
offices; home offices; and housing for 
field workers. He's even taken a call 
about a ski lodge. 

In the meantime, Davey hopes his 
Starter Home will become everyday 
housing. "I've seen people raise fami- 
lies in shacks smaller than this," he 
says. "It's a matter of what you are 
used to."—David Dobbs 


spread from housetop to the entire roof, and the gron- 
Roors tomm iss al es e a 
visible al t — leaving white splotches. 
Stain STOPPERS meon the roof is about to coh The way 3M solves those 
lapse, the unsightly smears problems, says Babirad, is with 
ost homeowners in moy nonetheless make selling a product called Algae Block. 
humid regions are a house more difficult. Now Copper granules with a ceram- 
familiar with the there's help. ic coating, Algae Block is a+ 
smoky-dark streaks that appear The first thing you can do, ready being used in the manu- 
on roof shingles, but many says Stefan Babirad of 3M, is facture of some asphalt 
don't know what causes them. — scrub off the algae with a pow- shingles by companies includ- 
Neither mildew nor fungus, the — er washer and chlorine bleach. ing CertainTeed and Celotex. 
streaks are huge colonies of There's a drawback, however: The ceramic provides “con- 
algae. The algae will often reappear. trolled release" of the copper 
Called Gloeocapsa magma, ^ The second option is to install ions, so the grits last several 
the algae flourish in worm, hu- — zinc strips between the shin- years longer than previous pro- 
mid areas and subsist on such gles, or use shingles peppered cedures and don’t leave white 
unlikely inorganic matter as the — with zinc granules; when it stains. Algae Block costs about 
asphalt shingle filler, clium rains, the water oxidizes the © S100 or $200 more than oth- 
carbonate. But any roofing ma- — zinc, which interferes with the er asphalt shingles for an aver- 
teria-—tile, shake, concrete, —— algae's process of photosynthe- — agesize roof. 3M guarantees 
day, or asphalt—can be hos- — sis. But, there's another draw- a product life of ten years. 
pitable to the algae, which back: The strips may not protect —Judith Anne Gunther 


MATERIALS 


FEATHERWEIGHT 
On FLEXIBLE 


ention alternative house-fram- 
M* materials, and most people 

think of steel or wood compos- 
ites. But a third choice is gaining 
ground: concrete. 

Long used in Europe but new to 
this country, aerated concrete chunks 
known as Hebel Blocks are one-fifth 
the weight of a comparable mass of 
concrete. An eight-inch-thick Hebel 
wall has an R-value of 30, or R-3.75 
per inch. (Compare that with about R- 
12 for a stud wall.) Hebel Southeast of 
Atlanta built more than 70 homes last 
year; each cost about two percent 
more than a comparable wood frame 
home. 

Another patented system, from 
Four Corners Group of Reno, Nev., 
sandwiches an aerated-concrete core 
between pairs of cement backerboard 
forms. The system exploits the incom- 
pletely hydrated (wet) cement typical 
in backerboard. When the Four Cor- 
ners core cement liquid penetrates 
the backerboard, a lattice of interlac- 
ing crystals forms between the previ- 
ously unhydrated cement and the 
core. The system has compressive 
strength that equals or betters wood 
framing, is about R-3.5 per inch, and 
costs 20 to 30 percent less to build and 
maintain. 

Further in the future is concrete that 
flexes, rather than collapses, in an 
earthquake. A high-fiber, bendable con- 
crete developed at Northwestern Uni- 
versity in Evanston, Ill., is four times 
stronger than conventional concrete, 
but the expensive pultrusion equip- 
ment used in its early manufacture 
made it too costly for mass production. 
Now researchers make the material 
with less-expen- 
sive extrusion 
equipment, 
bringing it 
a step closer 
to commercial 
reality. 
—Charles 
Wardell 


Clockwise from top left, that's Jack Daniel, Jess Motlow, Lem Tolley, Frank Bobo and Jess Gamble. (Jimmy's in the middle). 


JACK DANIEL'S HEAD DISTILLER, Jimmy 
Bedford, has lots of folks looking over his shoulder. 


Since 1866, we've had only six head distillers. 
(Every one a Tennessee boy, starting with 
Mr. Jack Daniel himself.) Like those before 
him, Jimmy’s mindful of our traditions, 

such as the oldtime way we smooth our px 
whiskey through 40 feet of hard maple E 
charcoal. He knows Jack Daniel’s E 
drinkers will judge him with every 
sip. So he's not about to change a 
thing. The five gentlemen on his 
wall surely must be pleased 

about that. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) « Distiled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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APPLIANCES 
Smart DISHWASHERS 


ion dishwashers have done little 

more than mimic their elec- 
tromechanical cousins. But two com- 
panies have added "intuitive elec- 
tronics" to make this ubiquitous 
appliance easier to use—as well as 
more water- and energy-efficient. 

Instead of running on a standard 
timed cycle, GE's Profile CleanSensor 
and Maytag's IntelliSense dishwash- 
ers adjust to each load by using built- 
in sensors to monitor the amount of 
soil suspended in the water during a 
cycle. The IntelliSense also factors in 
the amount of soap used, the time be- 
tween loads, and the types of loads it 
has been given. 

How? Each dishwasher has a cen- 
tral processing unit that analyzes 
sensor data using fuzzy logic. Fuzzy 
logic enables computers to handle 
probabilities and shades of meaning; 
its also used in autofocus cameras 
and automobile cruise controls. 
Rather than determining that the 
water is simply “dirty” or “clean,” the 
dishwasher recognizes it as "very 
dirty" *somewhat dirty" or "nearly 
clean." The central processor uses 
this information to make ongoing ad- 
justments to water temperature and 
wash time. 

Craig Arnold of GTE says that the 
CleanSensor uses 24 percent less en- 
ergy than a standard dishwasher. 
Frank Nekic of Maytag tested two 
IntelliSense dishwashers with sever- 
al loads of dishes. In each test, a 
technician picked the cycle on one 
machine, while the other machine 
made its own decisions. The machine 
picked the more efficient cycle every 
time. 

The IntelliSense costs from $800 to 
$850; the Profile, from $500 to 
$530.—C. W. 


U: now, the electronic controls 


CONSTRUCTION 
FUTURE TOWNHOUSES 


pening this month in Bowie, 

Md., four Twenty-First Century 

Townhouses aim to show build- 
ers’ alternatives to conventional con- 
struction, including factory-made wall 
panels, steel beams, and concrete- 
block systems. They also conserve en- 
ergy. One recovers usable heat from 
drain water. Another will test a proto- 
type photovoltaic system integrated 
into steel roofs. as 


ELECTRONICS 


3-D TV Wriruour GLASSES 


ould TV be more exciting in 3- 
W: A new screen and digital 

signal-processing technique 
from Sanyo Electric promises to turn 
standard video signals into 3-D tele- 
vision images. 

In Sanyo's prototype system, a liq- 
uid-crystal display panel is placed be- 
hind an image splitter, a screen with 
alternating transparent and opaque 
vertical strips. Based on the parallax 
effect, the image splitter prevents a 
viewer's eye from seeing the pixels 
viewed by his other eye. Instead of us- 
ing two cameras to capture left- and 


right-eye images, however, 
Sanyo has developed a digi- 

tal signal-processing algo- 
rithm that generates a 3-D im- 
age from standard video signals. 

As I found at a recent demon- 
stration in Tokyo showing a video of 
a slowly moving float in a Japanese 
festival, the illusion of depth is con- 
vincing. A slight drawback is that on- 
ly a restricted “sweet spot" delivers 
the 3-D effect. The opaque vertical 
strips also reduce screen brightness 
and resolution, problems Sanyo is 
continuing to work on. 

Since the image is best viewed by 
one person, Sanyo is promoting the 
system for “personal use" by plan- 
ning it for four-, six-, and ten-inch 
screen sizes. Initially, the company 
expects the system to be put to use in 
computer-aided design and simula- 
tions. But it thinks the widest appli- 
cations could be in game machines 
and personal TV viewing. Before re- 
leasing consumer versions, now 
planned for 1997, Sanyo is studying 
the effects of long-term use on the 
eyes. Sharp Laboratories in Oxford, 
England, is also working on 3-D LCD 
panels.—Dennis Normile 


BLENDING Aupio 
Anp ViDEO 


he compact disc shrank 

the album cover to near 

irrelevancy, but with the 
new CD+ format, big graphics 
are back—at least on a com- 
puter screen. Designed to play 
in both a standord audio CD 
player ond a computer, CD+ 
connects the audience and 
1he artist in ways that are not 
possible with existing enter- 
fainment softwore. And since 
a CD+ costs for less to pro- 
duce than ambitious CD-ROM 
products, it will be priced 
about the same as an audio- 
only CD. 

Industry powers Philips, 
Sony, and the Recording In- 
dustry Association of America 
recently placed their stamp of 
approval on a process that al- 
lows the last track of a CD to 
be used for computer dato. 
The type and variety of non- 
musical materials put on the 
disc will depend on the 
artist. Singer Sarah McLach- 


lon's Freedom Sessions CD+, 
for example, includes videos, 
still pictures, and narration. 
Major label artists like the 
Irish rock band The Cranber- 
ries have unleashed their CD+ 
product, Doors And Windows 
(for Windows, Macintosh, and 
CD4), which includes pictures 
of the band, plus home videos 
and other photos. The product 
will arrive in June. With a 
standard in ploce, at least 
100 such offerings are ex- 
pected by year's end. 


NS 


The Cranberries with lead singer Dolores O'Riordan (left) show 
up as graphics on a CD+ track. 


Since CD-ROM drives can al- 
ready play audio CDs, with 
some CD+ discs you'll be able 
to study song lyrics, click on a 
phrase, and hear the music 
from that point. Geffen 
Records’ Norman Beil, vice 
president of new media, says, 
“once we begin to expect 
more from our CDs, there'll 
be a wealth of possibilities. In 
the future, you might be oble 
to play only songs containing 
the word ‘Mother’ when she 
visits.” —Charles Bermant 


DIGITAL STATIONS 
For THe NANTON 


country car trip, you select your fa- 

vorite radio station. CD-quality 
sound fills the interior. As you roll 
through city after city, the crystal- 
clear, digital sound continues without 
wavering from the same station, 
beamed from satellites. 

Radio is now poised for a digital rev- 
olution—along with the unprecedented 
reach that will come from satellite 
broadcasts. 

“You could drive from New York to 
Los Angeles and never lose the signal,” 
envisions David Margolese, chairman 
of CD Radio of Washington, D.C. CD 
Radio is one of several companies that 
have applied for digital-satellite-radio 
licenses from the Federal Communica- 
tions Commission. 

Taking a significant step toward 
making digital satellite radio a reality, 
agency commissioners recently ap- 
proved allocating the 2,310- to 
2,360MHz bandwidth for the service. 
The agency must still devise licensing 
and operating rules, as well as approve 
licenses for individual applicants. 

The commercial-free digital-satel- 
lite-radio channels, formatted for a 
specific music taste, would run 24 
hours a day nationwide; other chan- 
nels would broadcast news, sports, or 
talk. Small satellite dishes in cars and 
homes will pick up the signals. The 
service will use two satellites, so that if 
a radio can't receive the signal from 
one, it can switch to the other. 

Besides providing CD-quality audio, 
the digital satellite signals could even- 
tually offer e-mail, paging, and data 
and fax transmissions. Like cable 
TV—and unlike conventional radio, 
which is free and geared to local ar- 
eas—there will be a fee for the nation- 
wide service; Margolese estimates that 
the fee could run about $5 to $10 a 
month.—Mariette DiChristina 


Il: 1998. Starting out on a cross- 
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Project a brilliant red dot up to 100 yards. 
In the open, or clandestinely. Great for 
conferences, training programs, construction 
sites, driving your neighbors crazy, or making 
your dog run around in circles. We had a 
great time projecting a dot onto the 
computer monitors of the office 
across the street. They never did 
figure it out. New 5mw optical 
diodes for a vivid, intense beam. 
Now, for business, work, or fun, 
Ot, rhe personal laser of the 21st 
century."Gg sale now! 


W Ultra-Tech Laser Pointer, 
#LR6001 $69.95 


Sit in your car and hear inside your 
house - an eighth of a mile away! 

The same technology used by surveillance 
teams and undercover police: Sub-miniature 
electronics amplify and transmit even whispers, 
right to your portable or car FM radio! 

Internally powered by a tiny micro-battery. 
Leave hidden and choose when to “listen in”. 
Or hide in your pocket and secretly transmit a 
conversation to a friend’s car or walkman! 


feet line of sight! You won't believe your cars. 


Micro-Tech Transmitter Bug #K277 $34.95 
Check your local laws before using. 


Secure and monitor offic s, your home, or anywhere. We tested ours at 700 


à Own the last of Russia’s 
e restricted issue spy glasses. 
Designed for the KGB. All steel 


You Need The Edge. 


See in the dark. 

The White Night™ One of the best 
night vision scopes ever available. Its 
famous compact size and wide-optic 
power turns night into green-hued day 
instantly. Measures just 7x3x2", with 

magnification of 3.2x. 

Excellent for surveillance, nature 

study, or home/business protection. 

wj Best of all, the political changes in 
the former U.S.S.R. have driven 

exchange rates to an all-time low. Check out this price! Complete with 

carrying case, straps, and a lifetime warranty. 


White Night™ Scope #WN-37 $495.00 
Super efficient, requires just 2 AA batteries - not included. 


Pay your next speeding ticket, or for a bit more 
don’t get one at all. Ever. 

Switch on the cloaking device for your car, and become nearly 
invisible to police radar. And it’s completely legal! The Mirage 
2001™ employs radar masking circuitry, rocketing out silent, 
un-seen waves that almost “zero-out” police clocking guns. Even 
works against pulsed-radar, the newest “instant-on” device in 
speed-traps. Do not confuse with “active” scramblers or weak and 
efective “Spirit” brand jammers. Mirage's passive circuitry 
operatesyithin all ECC guidelines and its big jamming antenna 
wipes out tReompetition. To be used with your radar detector for 
powerful protection, Spot the traps, then jam them. Worth every 
penny if you travel at Hia Measures app. 4”x 3”, and includes a full 
lifetime warranty. 


micro-binoculars fold away to disappear into 
palm or shirt pocket. Yet super advanced 
coatings and huge 2.5 x 17.5 power yields 
crystal-clarity, even in low-light conditions. 
Hunting, sports events, concerts, nature study, or surveillance. Now get 
the powerful 1 1/2" long cold-war edge. 


E Dual Focus KGB Micro-Binoculars #R-215 $29.95 


With case and Russian documentation, and can be used reversed as low 


e» 


The 1300? edge. 
At over !/s the surface 
temperature of the sun, 3" 
Micro-Torch will ignite a wet 
campfire, harden metals, fuse 
plastics, cut rope like a laser 
beam, and thaw a frozen lock in 
about half a’second. 

Press the electronic ignition 
lever. The blue-hot flame is 
windproof, rainproof, and completely 
adjustable. Indoors, even solder jewelry, 
copper and electronic components. Detachable 
safety-stand for hands-free operation. Outdoors, Blazer is the 
ultimate survival tool — guaranteed fire. 

Get two - keep one at home and one in your pack or glove 
compartment. You'll be amazed how often you fire it up. 


E Blazer Micro-Torch #PB207 $39.95 
E Blazer Fuel, 3 year supply #RF300 $9.95 


Complete with full instructions and a lifetime warranty. 


BLAZER 
MICRO-TORCH 


power microscope. Hurry comrade, supplies limited. 


W Mirage Radar Scrambler #M2001 $249.95 


The Edge recommends you obey all posted speed limits. Mirage is intended 
only as protection against improperly calibrated police radar or unscrupuloi 
law enforcement - both rare occurrences. Check your laws before ordering. 


Take back control of your telephone. 
Tele-Screen™ Phone Protector eliminates 
unwanted calls. Harassing calls, sales calls, any 
call you wish. Incoming calls are greeted by a 
voice prompt: “Thank you for calling. Please 
enter the four-digit pass-code.” Your phone rings 
only if the caller enters the correct code. Voice 
prompt repeats and if no code is entered, the 
caller is automatically disconnected! Use the 
key-pad to change the code, or de-activate the 
unit. It's like having an un-listed phone number 
when you want it unlisted. Like during study, 
meal-time, romantic evenings, or when you only 
want calls from those you gave your password to. 
Also secures fax and modem lines! 
E Tcle-Screen"* #TS-300 $44.95 
Installs easier than an answering machine, with its 
own AC power pack. Rings once to let you know its 
working. Un-Telescrcened extensions will regular ring. 


SN3IIHOS-3141 


The Highway Zapper! 
Activate any radar detector within 3/4 of a 
mile. Point it down the road, and watch brake-lights 
light-up the sky! Back off those 18 wheelers eating your 
back bumper. Slow down that maniac who just passed you 
at 110 mph. The size of a cigarette pack, the Zapper works 
on just one 9v battery. Have a blast next vacation, or amuse 
yourself on your cruise to work. Complete with the rules for 
the new Road Warrior game “Trolling for Tail Lights.” 


E The Zapper Radar Activator #AXT-10 $49.95 


RARE FIND! 


Fifty years 
ago this summer. 
D-day. America held its breath. The battle raged. 


PISTOL CROSSBOW 


Have you ever gone target shooting with a crossbow? 
Slide a steel-tipped bolt into position, take aim, and 
pull the trigger! A 100 mph thrill — especially when 
you hit the target dead on. Swift, silent, and on 
sale now! $29.95 includes the die-cast alloy 40lb. 
Nighthawk, bow string, and five bolt-arrows, Test 
fire yours with the power of the Edge no-risk guarantee. 
® Nighthawk Pistol Crossbow #1066 $29.95 
E 12-pack extra bolt-arrows. #1066-12 $4.95 
W 12 threaded stecl-tip aluminum shaft bolts 
in anodized gold. #1066-A $9.95 


Cros-hair™ 4x15 Target Scope, enlarges 
your view 4 times, simple to mount. 


juo $29.95 


Electronic Point Sight, projects brilliant red 
dot onto your field of view, never misses, 
cinch to mount, #7809DZ $18.95 


Through France, and over the continent. A year later, they came 

home, victorious. Our fathers, grandfathers, and perhaps yourself. All will remember the 
M-1 Garand rifle. And the steel that tipped it. A reminder of when war was a far more 
personal thing. Unlike other WWII & Korea Bayonets you may have seen, these are the 
originals. Complete with scabbard, and a certificate of authenticity. They have seen action 
from the Ardennes to the Chosin Reservoir to early "Nam. 
Over 11" long, with a 6 5/8" blade, ready to take a razor's 
edge. Camping, survival, chores at home and on the road, 
or under display glass in your den, room, or office. Own 


Pocket size Voice-Changer 
instantly hooks to any 
phone. 

Advanced voice-disguise 
technology as used by detectives 
and witness protection pro} 
~ in a compact 6 x 4 x 2" unit. Press a button and alter your voice in 
16 distinct and totally different masking levels. Sound like a woman, a 
woman like a man, or a child like a grandfather. Be your own secretary 


the steel that helped keep freedom alive. 


W Authentic M5-A1 Garand/Carbine Bayonet 
#M5-A1-GB $39.95 
While supplies last. Quantities limited. Complete with its 
correct matching M8A1 original scabbard. 
d 


and say you're not in! Best of all, it clicks right to any phone - home or 
business. No extra wires or complicated hook-ups, and nothing to 
learn. Try one on a friend - they won't believe it’s you! 


BK Transition 2001 Pocket Voice Changer #Q2001 $74.95 
Meets all FCC regulations, Requires 4 AA batteries. Will realistically 
voice disguise at mid-range settings, sound hilarious at extreme settings. 


US. Marines flush am N.K. siper. Sout, 1050. 


Each genuine Garand Bayonet is 


complete with scabbard and awe 
Certificate of Authenticity. 
Each Bayonet is rated NRA Za f 


“very good to excellent? 
condition. With any order over $75.00. 
The lightweight, pocket 


Micro-Telescope 


THE EDGE COMPANY 


KNIVES, TOOLS, & GIFTS 
P.0. Box 826, Brattleboro, VT 05302 © 1-800-732-9976 


City State 

Telephone ) 

Method of Payment: [) Check or Money Order enclosed 
D VISA Q MasterCard TT LIII 

Credit Card #: I LI 


Exp Date: vA Issuing Bank of Card. 
T certify that I am over eighteen years of age and assume liability for laws in my area 
concerning products I have ordered: 


Zip 


| Q My order is over $75.00 please send me my FREE Micro-Telescope. 


T Also send me a special 2 year Edge Catalog subscription. 


The Edge Ironclad Guarantee: Every item we sell will give you 
complete satisfaction or you may return it within 30 days for a 
full refund, credit, or exchange. Your choice. Plus - every Edge 
productis covered by our famous lifetime warranty. 


CALL TOLL-FREE 1-800-732-9976 "s ap as a aS 


The Edge Catalog - over 60 full-color pages of the hottest knives, tools, tricks in the world. See it for yourself. 
Foreign orders must be in US. funds, money orders only, no credit cards. Add triple dipping charges. 


ELECTRONICS 


Secret Sender 6000 is also a 
pocket organizer. 


Zender sends and 
receives via radio 
frequency. 


Super Data 
Blaster is an 


organizer with 
sports statistics. 


The multifunction InfraCeptor 
watch beams messages. 


For Kips Onty 


hildren may soon be pestering 

their parents to spend close to 

$200 for a pair of colored plastic 
calculators with pea-brain storage and 
secret sending capability. Toy compa- 
nies have announced or introduced 
several devices that make it possible 
for kids to pass notes silently—and 
without a paper trail. 

Toy communicators can transmit 
Short messages via radio frequency or 
infrared signal. RF devices like Zender 
from Ohio Arts ($47) claim a range of 
500 feet and the ability to beam mes- 
sages through teachers and walls. In- 
frared senders, such as TV remotes, 
function via line-of-sight and work over 
a shorter range. Signals are blocked by 
people and furniture. Communicators 
using this technology include Super 
Data Blasters from Tiger Electronics 
($60); the Secret Sender 6000 from Ca- 


sio ($100), and—tiniest of all—Casio's ] 


InfraCeptor watch ($100). The Ohio 
Arts and Tiger devices will ship in July; 
Casio's products are available now. 
Additional features are included 
with each of these units. Zender, for 
example, is also a calculator; Super 
Data Blasters contains baseball, bas- 
ketball, or football statistics; the Se- 
cret Sender 6000 is an electronic orga- 
nizer; the InfraCeptor keeps time. 
Interference with household devices 
is a potential problem with both kinds 
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of transmitters. Zender uses one of the 
ten channels available to analog cord- 
less phone users (47- to 49MHz). But 
since one of its 32-character messages 
is airborne for less than a second, 
callers in the vicinity won't hear much 
more than a blip. If repeated bursts 
prove annoying, one solution is for the 
phone user to cycle through to a burst- 
free channel. (Another is to remove the 
Zender's nine-volt battery.) Infrared 
devices, meanwhile, use pulses of in- 
visible light that could conflict with an- 
other manufacturer's code for chang- 
ing a TV channel or increasing the 
volume. The Secret Sender 6000 is ac- 
tually designed to be used with various 
TVs and VCRs. Instructions are pro- 
vided on how to program it. 

Senders with bigger buttons and 
fill-in-the-blank phrases like “Meet 
me at __” make pecking out a mes- 
sage easier. 


“Snus” Tuar Move 


icoh has stretched the meaning of 
R= with a digital camera that 

records and plays back a limited 
amount of moving images complete 
with sound. 

The DC-1 records as many as 492 
still images or four full-motion scenes 
with about five seconds of audio each 
on an 8MB PC card. Sound, in the 
form of audio captions, can be used 
with the still photos. The data can 
then be transferred to a personal com- 
puter and saved and manipulated in 
standard multimedia formats. The 
camera’s content can be played back 
on a TV as well. Stills or a group of 
frames from the motion sequence can 
be output to a video printer. 

At a demonstration in Tokyo, I had 
a chance to put my hands on the DC- 
1. Without the monitor attached, the 
5.3- by 0.9- by 3-inch, 9-ounce camera 
slipped into my pocket. The image- 
capturing and voice-annotation func- 
tions were easy to operate and the 
printed photos were of acceptable 
snapshot quality. The big advantage 
will be in coupling the DC-1 with the 
capabilities of a personal computer. 
The resolution of an image captured 
by the DC-1 is 380,000 pixels—more 
than a 640- by 480-pixel screen. 

The DC-1 is already on sale in 
Japan for the equivalent of about 
$1,600. Accessories that make the 
DC-1 fully functional raise the price, 
though. A detachable 2.5-inch color 
LCD monitor is sold separately (about 
$400), as are software packages for ei- 
ther Windows or the Macintosh 
(about $200 each). The company 
plans U.S. sales but has not set a firm 
date. [See “Digital Snapshots from 
My Vacation” in this issue for a report 
on other, less expensive digital still- 
only cameras.]—D. N. 


The detachable 2.5-inch color LCD screen is an 
option with Ricoh’s multipurpose DC-1 digital 
camera, but an electronic flash is built in. 
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INTERACTIVE TV 
Orr-TRAck BETTING 


the horses but believe that going to 

a crowded track is no day at the 
races, the odds are now in your favor: 
With interactive TV, you may soon 
make your choices for win, place, 
show and other wagers from the com- 
fort of your living room sofa. 

ODS Technologies of Tulsa, Okla., 
is now conducting a six-month test of 
interactive-TV betting with the 
Maryland Jockey Club, parent com- 
pany of Laurel and Pimlico race 
tracks. The test involves 25 homes in 
the Baltimore area. 

Home betting is already legal in 
Connecticut, Kentucky, Nevada, New 
York, Ohio, Pennsylvania, and Mary- 
land. But it has required picking up 
the phone to call in a wager. On Long 
Island, for example, the state allows 
the New York Racing Association and 


I: you love the excitement of playing 


urel Park 


With a remote and this onscreen display, 
could place wagers from your home TV Vlil 
watching live video. 


Offtrack Betting Corp. to provide 5'/, 
hours of daily cable programming of 
horse racing. Viewers with special ac- 
counts can phone in bets. 

To make a wager with the ODS sys- 
tem, however, you call up onscreen 
displays of menus using a five-button 
remote. The TV displays wagering 
odds and weather conditions, horses 
scratched from competition, summa- 
ry history and handicapping, and 
race results. The wagers are trans- 
mitted via phone line to your racing 
account. Each user gets an authoriza- 
tion card that must be plugged into 
the set-top box. 

At least initially, says company 
president Mark Brenner, the ODS 
service will require that you be a ca- 
ble-TV subscriber; he envisions it as 
part of the basic service. It could be 
available in about a year in the sev- 
en states that permit home betting. 
—M. D. 
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Think of it as an electric 
Swiss army knife. 


The Dremel Moto-Tool® is the most versatile power tool you can 
own. With speeds from 5,000 to 30,000 rpm and more than 150 
available bits, it gives you the power to handle lots of jobs. And 
its extremely compact and easy to handle. Use it to shape plastic, 
grind metal, cut pipes, carve wood, polish silver, sharpen tools, 
etch glass and more. About the only thing it won't do is pull 
the cork from a wine bottle. Look for our book, 175+ USES, in 
specially marked Moto-Tool packages, in stores where power 
tools are sold. Or write for a free copy to: Dremel, Dept. PS, 
PO. Box 1468, Racine, WI 53406-1468. 


DREMEL MOTOTOOL 


Toyota wants to DRAG you CLICKING and 
SCREENING into the 21st CENTURY. 


Imagine SEEING live footage of every Toyota Car, Truck, SUV and Van in any 
COLOR or from any ANGLE, right in front of your EYES. With all the information of 
every brochure right at your fingertips. All in STEREO. That’s what you get with Toyota’s 
new CD-ROM. And theres MORE: motorsports and racing coverage, manufacturing 
information, EASY explanations of Toyotas LATEST technologies, even a dealer locator. 


So even if you don't know bits from bytes or 


highways from superhighways, at least you'll 
know EVERYTHING about Toyota. Call 
1-800-GO-TOYOTA for your free 

Toyota CD-ROM today. 


&? TOYOTA 


1995 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. I Love What You Do For Me 


COMPUTERS 
SOFTWARE 


Bic Lime NOTEBOOKS 


ith the notable exception of 


Toshiba's sleek Portege mod- 

els, the “sub” in sub-notebook 
PCs has seemingly stood for subpar— 
as in small screens and cramped key- 
boards. But two of the latest sub-note- 
books show it’s possible for small 
portables to stand tall. 
The most intriguing is IBM’s 
ThinkPad 701C, which also goes by 
the nickname Butterfly. Open the lid 
on this four-pound marvel and the 
separate halves of its keyboard pivot 
up and out, fitting together like pieces 
of a puzzle and overhanging the edges 
of the ThinkPad to form a full-size 
keyboard. I found typing on the key- 
board to be as 
comfortable as 
on a standard 
desktop PC key- 
board—some- 
thing few note- 
books of any 
size can claim. 

The expand- 

ing keyboard 
is but one of 
the Think- 


major at- 
tractions. It also has 
a big, bright color LCD. At 
10.4 inches, the (diagonal) display 
is a size normally found only on 
the best full-size notebooks. The 
price has not been downsized, 
however: It'll cost you $3,600 to 
$5,600, depending on processor 
and hard disk options. 

Digital’s new HiNote Ultra is 
not as innovative, but it 
packs more power into even 
less space. Weighing as lit- 
tle as 3.5 pounds and 
measuring barely an inch 
thick, it’s one of the 


tions, Cort gallery is 
actually curated like a 
traditional gallery. In- 


CYBER-GALLERY dividual artists ore 
showcased on a re- 
rt is going online. One of volving basis, with 
the latest examples isa each exhibition lasting 
new showcase for elec- six to eight weeks. 


tronic art called @art gallery, 
tun by the University of Illinois 
at Urbana-Champaign, which is 
exhibiting works on the Inter- 


net’s World Wide Web. paintings of a collab- i 
A variety of databases on the — orative Austrian 
Internet, including some muse- group and the sepo- 


um collections, already offer vi- 
sual images. But @art gallery 
has no physical counterpart, and 
neither do the paintings. The 
gallery exists only in cybers- 
pace, ond the art is created by 
and for electronic media. And 
unlike most online art collec 


ple) ond 


smallest sub-notebooks to date. Yet it 
comes with an ample 9.5-inch screen 
and the power of Intel's fastest 486 
chip, the DX4. It also has a long-last- 
ing lithium-ion battery that tilts down 
to function as a typing stand. Prices 
range from $2,100 to $5,000. 

Other notable sub- 
notebooks include 
Gateway's new Liber- 
ty, which sports a 10.4- 
inch screen, and 
Hewlett Packard’s Om- 
niBook 600C, which 
weighs just 3.8 pounds. 
—Jon Pepper 


DEC's HiNote Ultra (left) and 
IBM's ThinkPad 701C prove that 
big things can come in small PCs. 


The online forum 
also displays group 
exhibits. Recent ex- 
hibits showed the 


rate works of seven 
American artists. To 
teach @art gallery, 
you need Internet 
service (via Prodigy, for exam- 
rowsing software 


similar to Mosaic. You then 
type in its Web address or URL 


A work from an exhibit on @art gallery, 
an online showcase for electronic art. 


(uniform resource locator): 
http://gertrude.art.uiuc.edu/ 
@art/gallery. html. 

—Dawn Stover 


Back To Tur TV? 


hen it comes to the future of 

home PCs, some thoroughly 

modern computer companies 
have some old-fashioned ideas. One no- 
tion being revived from the era of the 
Commodore 64: cabling PCs to TVs. 

Apple has developed a multimedia 
machine, dubbed Pippin, that appears 
to be part computer and part video 
game player. Based on the Macintosh, 
it uses a PowerPC chip, the MacOS 
operating system, and a quadruple- 
speed CD-ROM player—and hooks up 
to your TV. Apple says it's hoping to 
get software publishers to make “mi- 
nor adjustments" in their programs so 
the same CD-ROM discs will play in 
both the Pippin and Macintoshes. 
Japanese toy maker Bandai will be 
making the Pippin machines, which 
should be available in the United 
States by fall. It's expected to sell for 
about $500. 

Microsoft, meanwhile, has been ex- 
perimenting with concepts for an “in- 
formation highway PC,” based on its 
Windows software, that would have a 
CD-ROM drive and a high-speed mo- 
dem and would connect to your TV's 
cable box and possibly to the TV moni- 
tor itself. Despite rumors to the con- 
trary, Microsoft says it has no plans to 
either build PCs itself or to issue 
blueprints to other PC makers. 
Rather, Microsoft says it is more inter- 
ested in how the software and services 
for such a PC might work. 
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COMPUTERS (S7 SOFTWARE 


GETTING A Grip On REALITY 


BY SUZANNE KANTRA KIRSCHNER 


hat will the next generation 
W: computer games offer? 

Realism. The PC games 
you'll see in the months ahead will 
feature human actors, objects gov- 
erned by the laws of physics, ambi- 
ent sounds, and fullscreen video, 
among other things. Combined, 
these elements should bring a 
heightened sense of reality—and 
enjoyment—to the game-playing 
experience. 

The visual “feel” of PC games will 
be the most obvious and perhaps 
most dramatic improvement. More 
games will feature ful-motion, full 
screen video, thanks primarily to 
improved video playback software 
and faster hardware. But there will 
be subtler touches too, such as life- 
like, simulated 3-D backgrounds and 
characters, and objects that appear to 
have textured surfaces. Another new 
trick: the simulation of spot lighting 
from multiple sources to create 
moods and shadows. Virgin's 
Daedalus Encounter is a good exam- 
ple of this new 3-D look. 

Many of these effects, like spot 
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lighting, can be done through soft- 
ware. But some will require better 


hardware. More memory, for 


instance, is vital to creating simulated 


worlds that are fluid and interactive. 
rather than canned. Likewise, video 
quality is tied to the speed of your PC 
or depends on on add-on MPEG video 
board. Creative Labs and others also 
plan to sell graphics accelerator 
boards especially for game playing, 
which can quickly draw 3-D, textured 
objects. 

Sound also will be an important 
element. Many game makers are 
planning to add “environment” nois- 
es to their programs. So as you play 
you'll hear sounds like mechanical 
joints creaking, the thrum of a plane 
engine, mood music, and even 
human voices. And unlike most previ- 
ous attempts at ambient sounds, 
which were usually prerecorded 
soundtracks, newer PC games will 
feature a sophisticated mix of noises. 
Microsoft, for example, has created 
a programming tool called Wavemix, 
which me developers 

12 ambient 


sounds at once during game play. 

Some game developers are also 
working on adding surround sound 
or “3-D sound” to give the percep- 
tion of there being a bigger sound 
areo, making you feel as if you're 
inside the action. For example, in 
Looking Glass Technologies’ new 
Terranova: Strike Force Centauri, 
you'll hear the rustle of leaves from 
the right speaker a split second 
before you hear it in the left signa 
ing you that the enemy is approach- 
ing from the right. 

The objects you see and interact 
with in PC games will also be more 
like their real-world counterparts. 
Macromedia now provides game 
makers with digital tools to endow 
objects with physical properties—so 
they can be hard or soft, durable or 
breakable, and can roll or bounce. 

New gadgets will add to the real- 
ism. Sports Science sells an optional 
golf club that plugs into your PC for 
its Pro Swing, for instance, «aiii; 
while Ahead packs a 
PCpluggable gui 
tor with its 


Quest for Fame music program. 


1 More traditional peripherals such as 
£ joysticks, microphones, and 
: modems are being refined for game 


playing too. Exos has created a joy- 
stick that provides feedback on the 
force exerted as you climb hills, 
plow through walls, and so on. 

Games are also going long dis- 
tance. Thanks to Microsoft's 
Playernet technology, you'll see 
more games that enable you to play 
an opponent across the country via 
modem ond online services. 

Voice may be the next frontier. 
How would you like to interact by 
voice with onscreen characters or 
objects? IBM's VoiceType Application 
Factory for Windows, a voice-recogni- 
tion tool, is available to developers 
now. A future version of Id’s violent 
Doom game may feature voice com- 
mands, and Maxis says it plans to 
incorporate such commands into an 
action adventure game next year. 
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MEMORY The P6 is actually two chips version of the Pentium chip, 
MICROPROCESSORS in one package [see photo]. In — which currently comes in 
GicA-CuiPs one cavity rests the micropro- — 66MHz, 75MHz, 90MHz, and 
ire AFTER cessor itself; a second cavity — 100MHz speeds. 
here seems to be no end to the de- Pentium holds 256K of memory, known You may have a few other ^ 
Te for more memory in PCs. N os a cache, to feed data to the — new chip choices soon too. 
But NEC and Hitachi are striving ntel’s Pentium processor is processor more qui Chip makers Cyrix and AMD 
to stay ahead of the demand with new still the fastest chip on the The first version of the P6 are preparing to sell Pentium- 
random-access memory (RAM) chips block for DOS and Windows chip will be introduced some- compatible chips that may 
that hold a gigabit of data apiece. PCs, but not for much longer. time during the latter half of outstrip the object of their 
A bit is one-eighth of a byte. A Intel is readying a successor, this year and will run ata speed — high-tech mimicry. No firm 
megabit is a little more than a million codenamed the P6, that is of 133MHz. PCs built using the — date has been set for either 
bits, or 128K bytes. A gigabit equals twice as fast as today’s fastest new chip are also expected to new chip, but both are ex- 
just over a billion bits, or 128 mega- Pentium yet uses less power. be available before the end of pected to be in 
bytes (128MB). The P6, which could simply the year. Meanwhile, Intel is PCs some- 
Each company recently announced wind up being an advanced preparing to sell a time this 
the development of prototype gigabit member of the Pentium fami- 120MHz fall. 


memory chips. Both designs cram more 
than two billion capacitors and transis- 
tors onto a chip the size of a large 
postage stamp. That's much bigger 
than the four-megabit RAM chips cur- 
rently used in new PCs, but computer 
makers will need to use less of the giga- 
bit chips since each holds 256 times 
more digital data. 

Don't hold off on buying that memory 
upgrade, though. Gigabit memory 
chips are not expected to be widely 
available until the end of the decade. 
— Dennis Normile 


ly (Intel says the name 
Sextium has been ruled out), 
pocks 5.5 million tiny transis- 
tors onto its silicon wafer. Its 
performance is enhanced by 
o technique Intel calls 
Dynamic Execution, which 
uses several analytical meth- 
ods to predict and speed the 
flow of software instructions. 


Intel’s forthcoming P6 chip runs circuits around 
the Pentium, processing information twice as fast. 


It never gives less 
than 101 percent. 


WILDTURKEY 


101 proof, real Kentucky. 


Wild Turkey" Kentucky Straight Bourbon Whiskey, 50.5% Alc Vol. (101°), Austin, Nichols Distilling Co., Lawrenceburg, KY. © 1995 Austin, Nichols & Co., Inc. 


Number of people burned last year in a forest fire: 


$ - m 


Number of people burned last year in the shower: 
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Source: U.S. Department of Agriculture (Forest Services); The Shriner's Burn Institute. ©1995 Masco Corporation of Indiana. 


It’s hard to believe that more people could actually get burned by water than fire. But 
that's why Peerless created the Scald Guard’ faucet. It has a special valve that senses 

when a water surge is occurring and immediately adjusts the pressure, maintaining an 
even distribution of hot and cold water. Even if a toilet is flushed. It’s just another way 


Peerless solves problems for you. For more information on this or any other Peerless 


MEET eee PEERLESS FAUCET 


Get More Out Of Your Faucet Than Just Water. 
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| EXTERIOR IMPROVEMENTS 
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YARD & GARDEN PROJECTS 


IDEAS FOR SPRING ‘95 


MANAGING THE ELEMENTS 


One of the first chores home owners have 
to attend to every spring is clearing clogged 
gutters and downspouts of a winter's worth 
of leaves, branches and accumulated debris. 
This buildup is often the cause of ice jams 
during freezing weather, which in turn can 
cause water infiltration under roof shingles 


and eventual roof-deck or interior home 


damag 
Until recently, the only alternative to gutter 
problems was to have no gutters at all on 
your home, but this only leads to other 
problems. Rainwater pouring offa roof can 
damage shrubs and wash away grading 
around a house—one of the principal causes 
of wet basements that can lead to more seri 
ous foundation damage 


There is an alternative, however, that may 
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SIZING UP THE SITUATION 


help you avoid all of 


these problems. 
Rainhandlers are a 


unique “rain dispersal 
system" that replaces 


conventional gutters 


and eliminates down: 
spouts completely. As 
rainwater or snowmelt 
washes off the roof, 
Rainhandlers intercept 
it and break the flow 


into rain-sized droplets 
These droplets are 
deflected away from 


the house as they fall, 


dispersing in a wide 
band scveral feet out from the walls, where 
the water is more easily absorbed by planti- 
ngs or diverted still further away from the 


house by landscape grading 
LOW-IMPACT YARDSCAPING 


When it comes to creating outdoor paths, 


patios and other pedestrian areas, there are 
lots of paving options. Each has advantages 
and disadvantages. You can make a simple 
walkway using mulch or bark chips, bur this 
material doesn't wear well and periodically 
must be replaced. Loose gravel has similar 
drawbacks, and also requires some type of 
raised border to keep the small stones out 
of your flower beds and lawn. Poured con- 
crete is an enduring material for outdoor 
areas, but in a garden setting it's often the 
last choice for aesthetic reasons. 


continu ge 56 
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BUYING A MORE EXPENSIVE 
PAINT WON'T BUY YOU 
A BETTER PAINT. 


SEVEN STAR 
12YEARS or DURABILITY 
= 


sant coverage . 
* stain 


$1327 A Gallon $1127 A Gallon 


Quality is important to you. And to us. 


Which is why at Ace, we make our own paint. 
Ace 7-Star gives you one-coat coverage, durability, and 
your complete satisfaction is always guaranteed. 
All for a lot less than the other leading brands. 
Which is perhaps why a leading consumer rating magazine 
named Ace Paint one of the best you can buy. 


Paints, Stains, Varnishes and More 


Available at participating Ace Hardware stores while es last. Prices shown are those 
suggested by Ace Hardware Corporation, Oak Brook, IL UR Vary at independent Ace retailers. 
Prices may be higher in Alaska and Hawaii. 

91995 Ace Hardware Corporation 
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An attractive method for paving outdoor 
are: 


is to use bricks or natural stone pavers 
set in a sand base, Creating such a walk or 
patio is only moderately difficult, and a 
proper installation can last literally for cen- 
turies, But brick and stone are among the 
most expensive options, and not every home 
owner has the patience, time and skills need- 
ed to complete this job. 

‘There is another way to get that casual yet 
durable look you want at a lower cost, and 


with faster results, You can make a realistic 


looking brick path or patio using color-dyed 
concrete mix and a Brick Pattern Walk 
Maker from Quikrete. This one-piece plastic 
form lets you create a two-foot-square grid 
pattern of cast-in-place “bricks” that dry as 
hard and durable as concrete, but that look 
Virtually indistinguishable from real brick. 
The Walk Maker form also comes in a coun. 
try stone pattern 
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PATIO PATTERN 


PUTTING IT ALL TOGETHER 


One of the most useful and versatile tools 
anyone can own is a heavy-duty staple gun 
tacker. Professionals use this tool for tasks 
such as installing insulation and carpeting; 
electrical, phone or speaker wiring; uphol- 
stery; window screens; and general repairs 


on torn or damaged materials of all types. 


Now Arrow, maker of the familiar T50 man 


ual staple gun tacker, has introduced a pro- 
ctric Staple Gun. Like 


the manual model, it handles staples from 


fessional-grade E 


1- to Yo-inch in length, including ceiling tile 
staples. This tool is “extra heavy duty,” with 
solid-state internal electronics and safety 
features that include a positive on/off trig- 
ger lock and jam-proof staple transport and 


firing mechanism, 


CRAFT 
CENTRAL | 
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SPECIAL ADVERTISING SECTION 


SAFETY FIRST 

In recent years, safety systems regulat- 
ing automatic garage door openers have 
undergone major improvements. Perhaps the 
most important—and most technologically 
sophisticated—innovation Is the “non-con- 
tact reversing” feature available today. 
This stops a door from closing if anything 
or anyone enters its path—even if the door 
has not yet touched the obstruction. 

The Genie X- horsepower model shown 
being installed on page 67 (and in fact, all 
of the Genie Screw Drive models) includes 
the non-contact reversing operation. Equally 
effective are Genie's backup safety systems, 
one of which reverses the door's operation 
within two seconds after contacting an 
object, and a timed-reversing mode which 
reverses a closing door if it falls to close 
completely within 30 seconds. 


Another handy tool for professionals and 
home owners alike is a hot-melt glue gun. 
And these tools are versatile—glue sticks can 
be interchanged with caulking cartridges to 
seal exterior joints, and removable door and 
window weatherstripping is available. Arrow 
offers two models: the lever-fed TR-550 and 
manual TH-500. Both have precise glue- 
delivery systems that put the right amount of 
adhesive where and when you need it for 
craft work or repairs on wood, fabrics, furni- 
ture, toys and other materials. 


A QUALITY COVER-UP 


Spring maintenance wouldn't be complete 
without some exterior paint touch-up. Siding 
and trim usually require the most attention 
after a winter. But outdoor furniture, metal 
railings and wood decks should be examined 
for signs of weathering or wear, and given 
the care they need before summer begins. 
Exterior doors, especially those without an 
outer storm door, are vulnerable to rain, cold 
and dampness. Any wood with a natural or 
stained finish needs extra care because it can 
be affected by swelling and shrinkage result- 
ing from moisture penetration. Porous bare 
wood surfaces, like decks, are best protected 
with a coat of Ace SealTech, a clear water- 
proofing sealer. Ace also makes Polyurethane 
Gloss Finish that will protect other exterior 
bare or stained woods. And for stained or 
bare wood trim subjected to direct sunlight, 
use Ace Spar Varnish, which contains ultravi- 
olet absorbers. 


continued on 60 


If you're stuck with a chain drive opener, you know the 
answer. Chain drives rely on a noisy, greasy, slack chain 
‘with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie® Screw Drive Opener: 
Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 


Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

"Tighter" Security. Chains flex, wobble and give. But Genie's 
exclusive solid-steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every Genie opener meets or exceeds 
the strict mandates of The Consumer Products Safety Act* and has 
earned the UL Mark of Safety. 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll- 
free HELP hotline. Or you can just call an authorized 
Genie Professional to do the job. A 

For the name of your nearest Genie Dealer or 
Professional Installer, call 1-800-87-GENIE. 

In Canada, call 1-800-654-3643. 


“Effective January 1, 1993. 


GENIE 


Built ForA Lifetime. 


GXL Series 


©1994. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified, 
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D SUPERTRUCKS AND CRAFTSMAN TOOLS. 
TOUGHNESS RIGHT OUT OF THE BOK. 


APR. 22 


ONLY ONE TOOL IS TOUGH ENOUGH TO BRING YOU THE EXCITING NEW 
NASCAR SUPERTRUCK SERIES. AND ONLY ONE PIT BOX TOUGH ENOUGH 


TO HOLD THEM. CRAFTSMAN. MADE WITH HEAVY-DUTY, SLAM-SHUT 
JULY 1 

JULY 15 O NAT'L SPEE CB: CONSTRUCTION. SMOOTH-GLIDE BALL BEARINGS FOR LONG LIFE AND 
JULY 29 HEARTLAND PARK TOPEKA 


TOPEKA, KS 


INDIANAPOLIS WAY PARK DURABILITY. AND WITH OVER 21,000 CUBIC INCHES OF DRAWER SPACE, 


INDIANAPOLIS 


AUG. 19 


STORAGE BY THE TRUCKLOAD. CRAFTSMAN PIT BOXES AND NASCAR 


SUPERTRUCKS. THEY'RE THE TOUGHEST THINGS ON WHEELS. 


CEWAY 


BA 


PHOENIX INT'L R; 
PHOENIX, AZ 


HEDULE TENTATIV 
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When you choose exterior paints or sealers : uar as 


for your home, it pays to buy only the best. 
Anything less just won't provide the protec- 
tion you really need. Ace manufactures its 
own paint in its own facility in Illinois, to 
assure the quality and affordability required 
by today's consumers. "Ace is the place" for 
more than just hardware. Participating Ace 
retailers offer a complete line of interior 
paint, wood stains and finishes, enamels and 
specialty products 


ANTICIPATING THE SEASON 


Above-ground swimming pools are as familiar 
today as barbecue grills in backyards 


cross 
America. But as every owner discovers sooner 
or later, the daily and seasonal maintenance 
required for a large above-ground pool can 
be just as much of a chore as it is with any 
other type of pool. 

Until recently, in-ground pool owners were 
more fortunate because they could take 
advantage of a remarkable product developed 
several years ago: the Kreepy Krauly automat- 


ic pool cleaning system (see page 66). Now, 
this manufacturer has introduced a Kreepy 


Krauly model designed specifically for above- 


ground pools. 
Called the E-Z 
Vac system, this 
new automatic 

pool cleaner 


offers the same 
proven depend- 
ability as the 
original. It will 
operate in any 
shape or size 


pool, as long as 
there is a banked 
or radius-cove 


angle between 


walls and floor. 
-Z Vac 
won't get hung up on irregularities in a 
ides or bottom. It vacuums dirt, 
leaves and debris from a pool as well as a 


Phe 


pool’s s 


hand vacuum better, actually, because you 
don’t have to lift a finger. Like its Kreepy 
Krauly predecessor, the new E-Z Vac is com- 
pletely automatic and self-operating. 
Another new product that pool owners will 
welcome is Kreepy Klear, an automatic chlo- 
rinating system for in-ground pools tha 
y to use as turning a dial 
actually makes chlorine in your pool, and for 
much 


he system 


s than it would cost to buy separately. 
The two-component unit operates around 
the clock to maintain a constant chlorine level 


BUILDING THE BENCH 


in the pool at all times. E-Z Vac offers a three 
year warranty with wear and tear coverage. 
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For Starters,lts —. ~- 
Push-Button. . 


The New Push-Button Start Trimmer. Just 
Squeeze the trigger, push the button, and 
trim. It's that fast! But there's more. 

The tough new 2-cycle gasoline-powered 
model is an easier, quieter, slimmer trimmer. 
Not to mention, it's affordably priced. 

So start making yard work easier 
with the push of a button. 


F . " c : Pull the trigger. 


2.Push the 
button. 


Do it right. Do it Homelite. 


Homelite’ 


Available at your Homelite 
dealer and other major retailers. 
Or call 1-800-467-5150, 


©1995 Homelite, inc. / A Subsidiary of Deere & Compan} 
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PLAYING ALL THE ANGLES 


Outfitting a home workshop with the right 
collection of hand and power tools is like — | 
readying a boat for a voyage—you try to 

strike a balance between utility and versatili 4 
knowing you'll need these tools many 


times in years ahcad for jobs you can't even 
guess at right now. | ; € 
What you can do is choose the best quality iT (vs i 
tools you can afford, ma 


e sure they are ve LA DR ILES i 


backed by a solid warranty and exchange 152 35d EN FRED EY d 


program, and look for tools and equipment 
that can adequately handle any task within 
their capability. 

Of course, what comes to mind are 
Craftsman hand and power tools from Sears. d riu. 
These tools are known for a tradition of " 


innovation that stretches back to 1927. 2529 7 2 


Craftsman recently introduced a line of solid 
joint pliers that deliver an average of 26 per 
cent more leverage for gripping and cutting, 
And for sheer innovation, few power tools 


can match the new Craftsman Model 21334 


34-inch Radial Drill Press. It does every | IF YOU HAVE A POOL, RELAX AND LET A KREEPY KRAULY 


thing that ordinary drill presses can do—but CLEAN MACHINE Fe earn PO RLEANER TAKE CARE GP TH NE 


NOW THERE'S A NEW MODEL, THE E-Z VAC, DESIGNED 
does it with three-dimensional agility. Like MESE CU VÉ ADONR ORDURA tenes: 


a radial-arm saw, the entire power head of 
this tool slides fore and aft, tilts left to right, 
and can even turn completely around on 


THE CRAFTSMAN RADIAL DRILL PRESS I$ PERFECT FOR PRE 
CISION WOODWORKING OR METALWORKING, SANDING, MORTIS: 
it’s mounting post to operate at virtually any ING, FILING AND EDGING ON COMPOUND ANGLES OR MATERIALS 
angle. A power tool this versatile quickly TOO LARGE FOR AN ORDINARY FIXED DRILL PRESS. SETTING UP TOP: SHOP TOOL 
a ui ST A TM JIGS FOR THIS KIND OF WORK CAN BE TIME-CONSUMING AND 

CORES a ee . Ps UNPRODUCTIVE = AND OFTEN IMPOSSIBLY DIFFICULT. 


ply because it can do so much 


AN OPEN-AND SHUT CASE 


Some projects around a home only seem dif- 
ficult until you tackle them, then the! 
done so quickly that you wonder why you 


No SPECIAL JIGS REQUIRED 


OFFERING UNMATCHED VERSATILITY, THE ENTIRE POWER HEAD AND DRILL CHUCK 
OF THIS BENCH-TOP TOOL ROTATES 360 DEGREES, MOVES FORE AND AFT FOR A 
THROAT DEPTH OF MORE THAN 17 INCHES, AND TILTS 90 DEGREES COUNTER- 
CLOCKWISE AND 45 DEGREES CLOCKWISE 


didn't attempt it sooner—especially when 
the results really pay off. 
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GOOD YEAR 


AZ eL e. 


NO 6 


» 


VEMS 3 
Wrangler Aquatred. 


W Two AquaChannel™ 
grooves sweep water 
away for superb wet 
traction. 

W All-season tread 
design with 50,000- 
mile limited treadlife 
warranty. P-metric 
sizes only. See dealer 
for details. 

W Exclusive tread 
design for quiet ride, 
plus outstanding wet 
and snow traction. 


AT LAST, AN AQUATRED* FOR PICKUPS, VANS AND 
SPORT UTILITY VEHICLES. 


Introducing Goodyear5 all-new Wrangler Aquatred® with 
dual AquaChannels to sweep water away. A radial as versatile as 
your vehicle. It's quiet on the highway and dependable off-road. 
GOODYEAR'S NEWEST WET-TRACTION AQUATRED. 

You get the sheer, rugged toughness of a Goodyear Wrangler 
radial and the superb wet traction of the all-season Goodyear 
Aquatred. New Wrangler Aquatred. Only from Goodyear. 


THE BEST TIRES IN THE WORLD 
HAVE GOODYEAR WRITTEN ALL OVER THEM. 


Better Take Thi 
fore. Better fasten your safety belt, too. Because the Chevy Full-Size Pickup 


has an all-new interior. Its form-fitting seats are more comfortable than ever. Leather seating 


areas are even available if you feel like indulging yourself” a - 


The instrument panel is easier to read and easier to use. 


For a free product brochure call 1-800-950-2438. 
leather seating surfaces gevity: 1984-1903 full-line truck 1 


Excludes other GM p. All Rights Rese 


ews Sitting Down. 


The optional center console is kind of our answer to the Swiss Army Knife. 


And, of course, theres a standard driver’s-side air bag.’ Don't worry. The 


Chevy Full-Size is still built like a rock. It just doesn’t feel that way, t hevy Trucks 
y j f "^ LIKE A ROCK 


Chevy. The most dependable, longest-lasting trucks on the road.” 
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A BETTER WAY TO CLEAN YOUR POOL 


If you own a swimming pool, you know what a 
bother, and expense, regular or seasonal mainte- 
nance can be. 

The alternative is to get a Kreepy Krauly auto- 
matic pool cleaner and let it do the work. Powered 
by your pool's pump, this system needs no special 
plumbing, collection bags or human assistance. It 
moves along the bottom and sides of the pool, 
vacuuming up debris as it travels in a random pat- 


tem. Kreepy Krauly is maintenance-free with only 
one operational part, which is covered by a 15- 
year warranty, and it works in virtually all types of 
in-ground pools. Kreepy Krauly is completely safe 
to operate while swimmers are in the water. It 
comes with a money back guarantee plus a five- 
year limited warranty (three years wear and tear). 
To locate a dealer in your area, or for free product 
information, call 1-800/374-4700. 


PROFESSIONAL GRADE 


ELECTRIC 
STAPLE GUN 


* Extra Heavy Duty Components. 


MODEL 


ETF50P" 


* Extra Heavy Duty 10 Foot Cord. 
* Long Life Solid State Circuitry. 


* Extra Heavy Duty Switch. 

* Patented Jam-proof Staple Drive System. 
* Flush Front Gets Into Tight Corners. 

* All Steel Channel and Track for Durability. 
* Shoots 6 Different Size T50° Staples. 

* Limited 1 Year Contractors Warranty. 


ORG 


LISTED 


Available 
Wherever 
Fine Tools 
Are Sold. 


ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N.J. 07663 


IN CANADA: JARDEL DISTRIBUTORS, INC. 


'8505 Metropolitan Bir. East, Montreal, Quebec HIP 1X9 


IN UNITED KINGDOM: ARROW FASTENER (U.K.) LTD., 34 Barclay Road. Croydon, Surrey CRO 1UN 
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Installing an automatic garage door opener is 
a case in point. Even the best units available 
are not very expensive, and they're so durable 
they'll last for many years with little mainte- 
nance (some models are even backed by life- 
time warranties). They are easy to install, too, 
requiring few tools and no special handyman 
skills. And once your opener is up and operat- 
ing, you'll ask yourself how you ever lived 
without an one. 

A unit that does offer all of these quality 
advantages, yet is competitively priced and 
designed for easy home-owner installation, is 
the Genie Screw Drive garage door opener. 
The most notable feature of this opener is its 
patented screw drive system: Unlike openers 
which have bicycle-chain operating systems, 
Genie’s door-lifting mechanism is a solid steel 
screw that provides maximum power, strength 
and dependability. This mechanism is also 
among the quietest available, and it gives an 
extra measure of security against forced entry. 


WE HAVE IGNITION... 


Portable, lightweight and versatile, string 
earned a place in most homes 
because they fill a need: They cut where 


trimmers hav 


mowers can’t, and they do a better job 
around posts and borders. 

But one improvement that gas-powered trim- 
mers have lacked for too long is a dependable, 
user-friendly automatic starter. Although 
these engines are small, they can be difficult 
to start using a typical pull-cord. 

One manufacturer, Homelite, has found a 
solution in its new Push-Button Start 
Trimmer. This lightweight, well-balanced 
machine has a rechargeable nickel-cadmium 
battery that gets the unit up and running 40 
times on a single charge. When not in use, 
the entire unit plugs in for recharging, or you 
can remove the battery pack and charge it 
elsewhere. Complete recharging takes 18 
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hours, but a 4-hour quick charge is enough 
AUTOMATION to start the trimmer at least once. 
{RETALCATICN The new Homelite trimmer is also comfort 
able to operate, thanks to a sleek-looking 
ergonomic design that keeps virtually all of 
its mechanical parts out of sight and out of 
your way. Available in two models, the 
Push-Button Start Trimmers are so fuel-effi- 
cient and quiet, they mect all of the strin- 


gent California Air Resources Board 


(CARB) requirements for emissions control. 
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How To MAKE AWAIK 
IN A Few Easy STEPS. 


Now anyone can have stone-pattern walkways and patios at rock-bottom pues All you need is the Walk Maker™ 
from 3 IKRETE*. Walk Maker is fast, because it only takes minutes to complete a 2'x 2’section. It's easy, because you 
just fill it with concrete, smooth off the top with a trowel, and remove the mold. And it’s economical, because one 
80lb bag of QUIKRETE Concrete Mix will fill a 2’by 2'area. Plus, since the Walk Maker pattern is designed to inter- 
lock, you only need one mold. And for a longer lasting walk that resists 


cracking and chipping, you can use QUIKRETE Fiber-Reinforced Concrete. "f 
SSM So if youd like to leave a lasting impression on your landscape, use Walk Maker. 
aeree For more information about any QUIKRETE product call 1-800-282-5828. ae) 


QUIKRETE® is the registered trademark of The QUIKRETE Companies, Atlanta, GA 30345, and Associated Licensed Manufacturers. WALK MAKER™ is the trademark of WALK MAKER, INC, ©1993 The QUIKRETE Companies 
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IDEAS FOR SPRING ‘95 


GETTING UNDER WAY 


Outdoor maintenance around a home 
invariably includes working in and about the 
garage, and spring is an opportune time to 
prepare your outdoor power equipment and 
vehicles for the upcoming season. 

Power equipment, in particular, that has 
been stored away and inactive for months 
should be inspected before you fire it up for 
the first time. Even if you were careful to 
winterize your lawn mower, hedge and 
string trimmers, chain saw, tillers and such, 
it’s a good idea to check spark plugs, wiring 
and operating parts carefully to ensure that 
no moisture, vermin or accidental damage 
occurred during storage. 

Gas barbecue grills also need a quick once- 
over, especially at gas connections and sup- 
ply tubes, which are a favorite nesting place 
for insects. Disconnect the gas supply and 
run a coat hanger or pipe cleaner through 
the gas tubes to be sure they are clear. 
Making sure the family vehicles are in top 
condition is another annual spring rite in 
our mobile society. Who doesn’t like to get 
outside to wash and wax the car on that first 
sunny, warm day after a winter’s worth of 
bad weather? 

Of course, keeping a vehicle tuned for peak 
performance is easier today thanks to 
improved engine technology, so there’s less 
work to do under the hood. Even familiar 
workhorses like the pickup truck have bene- 
fitted: Our all-new Chevy S-Series Pickup 
even comes equipped with platinum-tipped 
spark plugs designed to last 100,000 miles, 
just like those in more expensive luxury cars. 
And this pickup’s transmission fluid never 
needs replacing under normal service. About 
the only thing left to do is replace the oil 
and wiper blades at regular service intervals. 
(Be sure to dispose of these items at your 
local recycling collection point.) 

Despite its many refinements, a pickup truck 
is still a hardworking helper. The S-Series 
Pickup is available in short- or long-bed 
models, with regular or extended cabs and 
2- or 4-wheel-drive. This kind of all-around 
versatility makes it the handiest “tool” you 
can have around a home. Whether you’re 
hauling topsoil for the garden, or heading 
for the hills with a bed full of mountain 
bikes, or just on a short hop to the store or 
station, a “personal size” pickup like the S- 
Series will get you and your cargo there in 
comfort and style. 
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continued on page 70 


SPECIAL ADVERTISING SECTION 


CUTTING 
THE CORD 


ONE TOUGH 
TRUCK 


re int 


G & M Enterprises 
Toledo, Ontario CANADA 
800-263-7246. 


T&BRain 
Ormond Beach, FLORIDA 
904-677-3140 


Larry Knight 
FLORIDA 


Tyrone, GEORGIA 
404-486-9807 


P & R Roofing Specialists, 
Inc. 

East Havel Crest, ILLINOIS 
708-799-7997 


Away With (Rain) (Gutters) 
Springfield, ILLINOIS 
217-525-0653 

Alternative Products, Inc. 
Scitec 

Urbana, ILLINOIS 
217-384-0400 

All-Dri Rain Control 
Systems 

Waukegan, ILLINOIS 


708-203-9524 


Superior Guttering, 
Anderson, INDIANA 
317-642-6703 


Celestin Construction 
QUISIANA 
800-540-9493 
504-893-0311 

Aqua Star 

Sabattus, MAINE 
207-375-2685 

Robert C. White 
Amherst, 
MASSACHUS 
413-549-637. 
Haynes Handyman 
Home Service 

Ann Arbor, MICHIGAN 


313-769-2155 


Zale Construction 
Sterling Heights, 
N 


810-977-3939 


Alternative To Gutters 
Apple Valley, MINNESOTA 
612-953-4888 


Jack Hardesty 
Miles City, MO 
406-232-2600. 


P Z Construction. 
Marilla, NEW YORK 
716-937-4059 


Rain Dispersal Systems 
Newport 

NORTH CARI 
919-247-1173 


INA 


Goodin Building 
Albany, OHIO. 
614-698-2197 


J H Enterprises 
Canton, OHIO 
216-478-8001 


bo Builders 
land, OHIO 
216-751-1395 

ABC Seamless Of 
NE Ohio 
Fredericksburg, OHIO 
216-695-4905 

RPI Rain Dispersal 
Tulsa, OKLAHOMA 
918-622-1300 


No More Gutters 
Portland, OREGON 
503-221-2044 

Rain Dispersal Systems 
Of Oregon 

Turner, OREGON 
800-859-RAIN 


Alvarez Construction 
Clarksville, TENNESSEE 
615-645-5102 


The Rainmen 
Memphis, TENN 
901-384-0435 


Givens’ Construction, 
Inc. 

Austin, TEXAS 
512-444-4454 
Advanced Rain Control 
Products. 

Duncanville, TEXAS 
214-709-1990 


Houston Rain 
Management Systems 
Houston, TEXAS. 
713-530-7246 

Houston Rain Dispersal 
Systems. 

Houston, TEXAS. 
713-351-RAIN(7246) 

J D Enterprises 


Rain Management 
Systems 
Lancaster, VIRGINIA 


804-462-5778 


O'Neil & Associates 
Renton, WASHINGTON 
206-255-4118 
Woodsman Services 
Middleton, WISCONSIN 


Chippewa Valley Rain 
Dispersal 
Mondovi, W 


875-4492 
Some Distributor Territories Available 


Get Rid of 


: Your Gutters! 


They Clog, Leak, Freeze, Rust and Rot. 


Replace them with 
the Rainhandler 
No Cleaning. 
5 No Ground Erosion. 
No Maintenance. 

No Ice Dams. 


Self-Cleans. 

Unique louver design allows 
leaves and debris to blow or 
wash away. 


Protects Property. 

The Rainhandler self-cleaning 
system eliminates clogged, over- 
flowing gutters and downspouts. 
No ground erosion. No more de- 
structive ice dams from frozen 


Protects You. 

The Rainhandler self-cleaning 
system protects you from the 
need to climb ladders and roofs 
to clean clogged gutters. 


from Savetime Corp. 


Rain Dispersal System 


DEAS FOR SPRING 


NEITHER RAIN NOR. 


When you think of spring and driving, the 
next thing that comes to mind is driving in 
the rain. And the real test of vehicle perfor- 
mance is “where the rubber meets the road,” 
particularly in adverse weather conditions. 
The development of tires specifically for wet- 
surface traction follows progress in designing 
tires for other conditions, such as high- 
speed, snow and off-road. The good news 
for owners of pickups, vans and sport utility 
vehicles is that this year, Goodyear has 
added the Aquatred tire to its popular 
Wrangler lineup. This tire offers superior 
traction on wet surfaces, whether on the 
highway or on unpaved off-road trails. 
Earlier versions of specialized tires offered 
advantages along with a number of short- 
comings—such as poor highway traction, 
excessive road noise and short tread life. The 
computer-designed Aquatred, however, has 
three rows of distinctly different tread pat- 
terns which reduce pavement noise, yet 
maintain a firm grip on the road, even in the 
wet. A special tread-compound material also 
provides exceptional durability, giving this 
tire a 50,000-mile limited warranty. 


DIGGING A “VIRTUAL GARDEN” 


Nothing, it seems, is the way it used to be. 
Thanks to the “electronic revolution,” 
almost anything can be done today in digital 
form—including traditional outdoor pursuits 
like landscape and garden planning. 

New software programs allow you to choose 
plant species, input variables such as seasonal 
or regional weather patterns, develop plot 
plans and draft actual blueprints based on 
your own backyard. If your home is new, in 
need of a complete landscaping overhaul, or 
you just want a new outdoor look, design 
assistance is as close at hand as your own 
home computer. 

It also seems that every day, new electronic 
tools are becoming available, or more 
affordable. Two remarkable products from 
Canon include an all-new “virtual office 
color printer,” and a compact flatbed color- 
image scanner—each of them not much big- 
ger than a notebook computer. For a home 
Office they are ideal, capable of fast, high- 
quality color work. But they also travel easily 
and conveniently, enabling you to print or 
scan documents wherever your work hap- 
pens to be—even if it's out in the garden. 


, 


SPECIAL ADVERTISING SECTION 


PERFORMING IN THE WET 


COLOR To Go 


Look FOR MORE SEASONAL AROUND-THE-HOUSE PROJECTS AND PRODUCTS IN OUR FALL HOME REMODELING IDEAS SPECIAL 
ADVERTISING SECTION, COMING UP IN THE SEPTEMBER 1995 ISSUE OF POPULAR SCIENCE. 
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Clean Your 


Aboveground Pool 


The Eas 
With E- 


Way. : 
Vac. 


The easy way to keep your aboveground pool clean. 


Now your aboveground pool 
can be clean and ready to 
enjoy any time. Because 

E-Z Vac will vacuum dirt and 
debris from your pool just 
like a hand 
vacuum does. 
The difference 
is, E-Z Vac 
does the work 
for you, auto- 
matically. 

E-Z Vac is 
so reliable and 
trouble-free 
that it’s backed 
by a 3-year lim- 
ited warranty, which includes 
wear-and-tear. The single 
moving part is covered by a 
15-year warranty. Even the 
hoses are covered for 2 years. 


The “Kreepy Krauly” 

of Aboveground Pool 
Cleaners. Using the same 
hydraulic technology proven 
in over one million Kreepy 
Krauly® inground pool clean- 
ers worldwide, E-Z Vac cleans 
almost any aboveground 
pool. It cleans flat or dish- 
shaped bottom pools, 
rounded contours and vary- 
ing depths with ease. 

E-Z Vac makes it easy to 
keep your pool clean and 
that makes your pool easy to 
enjoy. Call 1-800-374-4700 
and find out how to clean 
your pool the easy way— 
with E-Z Vac. 


Call 1-800-374-4700 
and we'll rush you a free 
video about E-Z Vac. 


IM Mudcrgnlike any other, and I took it everywhere— 


d 


even underwater. Big mistake. 


al 


BY MICHAEL ANTONOFF 


iS 
Ü 


y holiday to the Carib- 
bean island of Virgin 
Gorda began on a sour 
note. I chose to depart 
the weekend of the 
years only snowstorm, 
and my flight was can- 
celed two days in a row. 
When I finally arrived 
on the island's dirt airstrip, my luggage 
was missing. Luckily, it showed up the 
next day. Good thing it did, because 
among the missing items was a re- 
markable prototype camera, the Casio 
QV-10. 

How do I describe this small wonder? 
Imagine an electronic still camera that 
slips into a shirt pocket, stores 96 pic- 
tures without film, has a Viewcam-type 
screen for instant picture review, 
transfers images to and from a comput- 
er, and connects to a TV and VCR for 
group viewing and copying to tape. 
Wouldn't you be smitten, too? The cam- 
era weighs 6.7 ounces (not including 
four AA batteries) and will be available 
in late June at a street price of $799 
(including all cables, software, and AC 
adapter). 

The Casio was the only piece of tech- 
nology I packed on a decidedly low-tech 
getaway. I snapped away with aban- 
don, knowing that if a picture wasn't 
just right, I could erase it and try 
again. It was a new sensation: on-the- 
fly photo editing. This tops an instant 
camera, where "try, try again" in- 
evitably leads to a spent roll of film 
with little to show but torn-up prints. 

Instead of a viewfinder, the back of 
the QV-10 has a 1.8-inch color LCD. 
Rather than putting the camera up to 
your eye, you hold the unit about a foot 
away to gaze at the display. Besides 
showing what you're about to shoot, 
the screen displays your previous ef- 
forts. If you don't like an image, 

you can reuse the memory. 
The camera is built to 
hold the equivalent of 
three or four rolls 
of conventional 


CLOSE-UP 
SETTING. 


film—plenty for a bit of sightseeing. 
The technologies that make this 
diminutive device possible are an im- 
proved still-image compression/decom- 
pression program (called JPEG) and 
solid-state storage known as flash 
memory—non-volatile, high- 
density memory that 
i is both 


writable and 
erasable. The QV-10 contains 2MB of 
flash memory chips. 

The notion that you can snap away 
without feeling guilty about wasting 
film takes some getting used to, 
though. There were the shots that got 
away, like the panorama above the 
airstrip just as that afterhoon's plane 
was taking off. What was I waiting for? 
And as I lay on my beach blanket using 
the QV-10 to frame a bikini parade, I 
somehow forgot to click the shot. With 
the camera’s pivoting lens and exterior 
screen, I would have been unobtrusive. 

By switching to a macro setting, I 
managed to get within four inches of a 
pair of insects mating. I took another 
close-up of a stray cat who was stretch- 
ing her head onto the leaf of a plant. By 
hiking to the island’s peak; I was able 
to take not only wide-angle shots of 
other, nearby islands, but perfect close- 
ups of couple’s names etched on rub- 
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RECORD OR 
PLAY. 


bery almond leaves at the base of a 
lookout tower. Jungle graffiti (“Joe + 
Flo”) filled my LCD. 

Unlike those on other cameras, the 
Zoom button on the QV-10 is for use af- 
ter you take the shot. Once you zoom in 
on a recorded image, you can move the 
enlargement window around. So, for 
example, I was able to crop out a bag in 
the cat picture and fill the frame with 
whiskers and leaves. Focusing in on 
the faces of a group of tourists sunning 
themselves by The Baths, a beach with 
stunning rock formations, I got up close 
by pressing the plus or minus keys to 
navigate around the scene. A “you are 
here” icon can be shown in the corner of 
the screen so you know which area is in 
view. Thus, the QV-10 not only elimi- 
nates the turnaround time it would 
normally take for pictures to be devel- 
oped, but it puts the most common 
tools of post-processing—cropping and 
enlarging—right in your hands. 

If you want to get in the picture your- 
self, you can simply hold out the cam- 
era, pivot the lens toward you, and 
watch your face flip automatically on- 
screen—a trick first seen on the Sharp 
Viewcam, a camcorder that also uses 
an exterior LCD instead of a private 
viewfinder. The shutter release can be 
delayed ten seconds while you and 
friends strike a pose. 

At this point, my string of suc- 
cessful snapshots hit a seri- 
ous snag. Where did I 


go wrong? If I had - * *» 


been prudent, I 
would have tried 
one of those low-cost "2" 
single-use cameras. But 
the lure of parrot fish 


~ PIVOTING 


and coral compelled me to throw cau- 
tion to the trade winds and take the 
QV-10 underwater. 

I had brought along a submersible, 
transparent pouch to keep the camera 
dry. As I stepped off a dock with 
snorkel and sealed snapper in hand, a 
school of dartlike fish sped past. I man- 
aged to get off a few shots. So what if 
they weren't the most photogenic fish 
in the sea? Shoot now, delete later. 


ihe camera was submerged no more 

than six inches. Normally, a mes- 

sage oh the LCD says “Please 
Wait” during the few seconds it takes 
an image to be stored. But the message 
persisted. I returned to shore and 
pulled the camera from the bag. There 
were a few drops of water on the top of 
the casing, which I suspected were due 
to condensation. I turned the power off 
and then on again. The onscreen mes- 
sage wasn't so polite now. “Fatal Er- 
ror,” it wailed. My heart sank. 

Td been told by Casio that only three 
of these cameras were stateside, and 
now I had broken one. How could I ex- 
plain dunking it like a stale bagel to 
the folks in Tokyo? Heck, what about 

my boss in New York? Even 

worse was fretting that 
my priceless vacation 
pictures had been 
obliterated. Sure, I 
tried changing 

the batteries. I'd 
occasionally 

turn on the cam- 

era, hoping for a 
miracle. But the 
message was always 
the same. What was one 


to make of “Fatal Error" anyway? It 
was as cryptic as anything in DOS. At 
least when my Sharp Viewcam tem- 
porarily shut down while I crossed a 
humid Hong Kong Harbor last sum- 
mer, the screen message was to the 
point: “Dew.” 

I hadn't been this devastated since 
hiking with a 35mm manual camera 
through Yosemite only to discover that 
the film had never caught on the take- 
up reel. 

Because of this calamity, I stood to 
lose a perfect sunset, the single surviv- 
ing image from a Darwinian delete-fest 
in which one image was unacceptable 
because it was too fuzzy, another too 
dark, a palm intruded, or the intensity 
of the sky's pink colors peaked two 
minutes after what I thought was the 
perfect shot. With a computer, you 
learn to back up your data. But who 
takes a computer on a vacation to back 
up a camera? 

When I got home, I put the QV-10 
aboard a 747 to Tokyo. My hope was 
that since flash memory didn't require 
power to preserve data, the images 
might still be intact. 

A team lead by Casio engineer Hi- 
royuki Suetaka connected the camera 
to a DC power source and personal 
computer and transferred the data 
from the flash memory into the com- 
puter. By looking at the data pattern, 


they recognized an error 
in the allocation table, an 
address book that 
records where each im- 
age is stored in memory. 

The reason for the “Fa- 
tal Error” message? Sue- 
taka opened the battery 
compartment and discov- 
ered that the contacts 
had brown rust stains. 
Deeper within the com- 
partment was a salty res- 
idue. “I think that some 
sea water got inside,” 
Suetaka exclaimed. The 
resulting short-circuit 
caused an error in writ- 
ing the data to memory. 
Then, once the microprocessor detected 
an error in the allocation table, it shut 
down and posted the “Fatal Error” 
message onscreen. Suetaka explained 
that this procedure protects the data 
that has already been recorded. If the 
camera had continued to record, pic- 
tures might have been lost. 

Casio is changing the error message 
for production models. “The message 
‘Fatal Error’ is not suitable,” Suetaka 
said. The new message will be “Mem- 
ory error, call tech support.” Every 
technical support center will have the 
software to download the raw data 
from a malfunctioning camera. 


Images seen on the camera appear simultaneous 
ly on a TV, as in this tic-tac-toe (nine-picture) 
mode. One or four images can also fill the screen. 


The operation was a success, and the 
following week, another QV-10 arrived 
on my desk loaded with my repatriated 
vacation pictures. Casio included two 
floppy disks containing the back-up im- 
age files. Since you'll eventually have to 
delete some images from the camera to 
make room for more, the only way to 
preserve the digital files—the electron- 
ic equivalent of film negatives—is to 
move them to disk. 

The camera has a number of short- 


and thumbnails of the images 


Tether the QV-10 to the serial port of a PC or laptop, and you'll 
appreciate the deftness of this Windows- and Macintosh-compat- 
ible camera. Using the bundled PC-Link software and cable, you 
can automatically download all the images in the camera to the 
computer. Pictures on the camera's display change in sequence, 


and date a photo). You can also rotate images in 90 degree incre- 
ments. Implementation of Twain, a Windows programming rou- 
tine that allows users to scan images directly into popular applica- 
tions, such as a word processing document, is lacking. 
Nevertheless: for getting a quick and dirty color photo into your 


computer, the QV-10's instantly 


then appear on the computer 
screen as an album. 

Using a 486 DX4-based 
notebook, it took me 4.5 min- 
utes to download 93 pictures. 
PC-Link enables you to simulta- 
neously delete selected or con- 
tiguous images in the computer 
and camera, do a batch save to 
disk, or move images from the 
computer to the camera. By 
double clicking on one of the 
tiny computer images, you en- 
large it to occupy its own win- 
dow. The image is then treated 
as a separate file. 

Though the prerelease soft- 
ware | used allowed images to 
be saved only in Casio's propri- 
etary .CAM and Windows .BMP 


popular image formats such as TIF. 


formats, the program will include two-way conversion capability to 


With the Insert Comment command, the software also allows 
you to attach a text window to an image (a way to caption, credit, 


viewable images and 96-picture 


Images have been from the camera to the thumbnail album, 
her vigere urbana dere 


and TV attached simultaneously to the camera, clicking on one of 
the thumbnail images on the computer screen manipulates the 
image on the TV screen. The pictures may not look as sharp as 
those from other sources—but that's the tradeoff.—M. A. 


capacity in a package consider- 
ably smaller and lighter than 
anything else can't be beat. 
Similarly, as a petite presen- 
tation device, the QV-10 will 
cause some people to leave 
their portable computers, floppy 
disks, LCD projection panels, 
portable photo CD players, or 
Slide trays behind. As long as 
there's a TV with a video-in 
jack, you can use the QV-10 to 
transport your image files (origi- 
nating in the camera or down- 
loaded from computer) and use 
it to drive the picture show. All 
images are compressed in the 
camera to about 24K each. 
When you do have a computer 
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Apple QuickTake 150 (lett), Kodak Digital Camera 
40 (right foreground), and Dycam 4XL with option- 
al wi ah hex A Dycam image is onscreen. 


As far as 24-bit color digital cameras under $1,000 go, models from Apple, Kodak, and 
Dycam produce spiffier images than the Casio QV-10. 

Considered a benchmark by computer users, Apple's QuickTake 100 [see "Digital 
Cameras," Computers & Software Newsfront, Dec., '94] was recently replaced by the 
QuickTake 150. The only difference is a smarter compression scheme that makes it pos- 
sible to shoot 16 high-resolution images rather than eight. The 150—like the 100—takes 
32 standard images, contains 1MB of flash memory storage, and is priced at $749. 

The QuickTake's charge-coupled device (CCD), a semiconductor that is used as an 
optical sensor to receive the picture before storing the image in the camera's memory, 
captures an array of 307,000 pixels—equal to the area calculated by multiplying 640 
and 480, the dimensions of a standard VGA display. The CCD on the Kodak Digital 
Camera 40 produces an even higher resolution: 381,000 (756-by-504) pixels. 

In contrast, the 1/5-inch CCD sensor in the QV-10 is capable of delivering only 115,000 
pixels in a 480-by-240 array. The pixel count is less than a third of Kodak's. It's also less 
than the 181,000 (496-by-365 pixels) delivered by the Dycam Model 4XL. Through an al- 
gorithm called interpolation, which Casio expects to implement in its computer software 
by the time the camera ships, images will be enhanced when displayed at 320-by-240 
pixels, which scales up to VGA-screen size. Still, they won't appear at full VGA resolution. 

Unlike the QV-10, the Apple, Kodak, and Dycam cameras have built-in electronic 
flashes and accept optional lens accessories. The Dycam 4XL ($995) stores 36 higher- 
resolution images or 100 snapshots. 

Curiously, the QV-10 has twice the storage capacity of the QuickTake. However, Ca- 
Sio decided to use its 2MB of flash memory for quantity (96 images) rather than giving 
users the option of increasing resolution at the cost of storing fewer images. Even if 
users could make such a choice, it would have to be predicated on Casio building in a 
higher-pixel CCD. 

With its 4MB of flash memory storage, the Kodak Digital Camera 40 can capture 48 
high-resolution images or 99 snapshots and is list priced at $995 (including Macintosh 
and Windows software and cables.) Images transferred to a Photo CD or output on a 
high-quality color printer begin to approach the quality of megapixel digital cameras 
costing thousands of dollars.—M. A. 


i 
i 


comings. Landscape orientation is a 
prerequisite for showing images on a 
TV. If you shoot a portrait, the whole 
camera can be turned easily enough on 
playback. But on a TV the image will 
be sideways. 

Like other LCDs operating in direct 
sunlight, the QV-10's picture is hard to 
see. I was forced to cup my hand 
around the screen to counter beach 
glare. A retractable hood is needed. 

Alkaline batteries last slightly less 
than two hours. Since most of the pow- 
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er drives the display, it's unfortunate 
that there's no way to turn off the 
screen when images are being viewed 
on an external device. An idle camera 
does shut itself off. 

Even for amateur photographers, the 
Casio QV-10 is not a replacement for 
less pricey, equally small still cameras. 
If you want to zoom in on an image be- 
fore pressing the shutter, use a built-in 
flash, and rely on the neighborhood 
photo finisher for prints or slides, you'll 
need a film-based camera. When I 


brought the camera to a dimly lit 
restaurant, the absence of a flash made 
picture taking virtually impossible. 
(The LCD did attract the curiosity of 
the waiter and other patrons, though.) 

Since the camera does not use re- 
movable media, you can't simply stuff 
the equivalent of a role of film in a 
mailer. What you can do is buy one of 
several video printers available, such 
as Casios VG-100 ($499 street price). 
With the printer, you could, for exam- 
ple, output badge- and stamp-size la- 
bels and stick them on refrigerator 
magnets or business cards or put them 
in a photo album. The quality, howev- 
er, is substandard compared to regular 
photos, and the cost of consumables 
(nk cartridge and special paper) is 
about 60 cents per 2- by 3.5-inch print. 

The faster, less-expensive way to 
preserve highest-quality images is to 
transfer them to videotape. You could 
even add effects while copying the slide 
show by using the camera’s playback 
controls to zoom in and around particu- 
lar images or by deploying the multi- 
ple-image modes. You may want to add 
an audio track. My vacation slides now 
occupy the first seven minutes of a 
VHS cassette. Sure, I could have 
lugged a camcorder on the trip, but I 
wanted to travel ultra-light. 

Gadget enthusiasts will gravitate to 
the QV-10, but the device is easy for 
anyone to use. Rather than pulling a 
wallet from her purse, for example, a 
grandmother traveling by plane could 
turn on the screen and hand the cam- 
era to the passenger in the next seat. 
(^Would you like to see a close-up of 
those baby dimples, dear? Press here.") 
A real estate agent could carry the 
camera as an ultra-portable image tak- 
er/storer/viewer for use in a car. 

The QV-10's LCD is as sharp as any 
active-matrix display available. Pic- 
tures look terrific on the puny screen. 
The resolution on larger screens, 
though, is less than what you'd expect 
compared, for example, with a still 
frame from a good camcorder. Nev- 
ertheless, the Casio camera will like- 
ly win awards for miniaturization 
and versatility. Instantly viewable, 
zoomable, and erasable pic- 
tures and compatibility 
with computers and 
video equipment make k 
the QV-10 a dy- E 
namic traveling ¥ 
companion 


indeed. à 


| 
[HAPPILY, WE OFFER A TAKE-HOME SIZE] 


Whether it's industrial size or a more personal version, you always get full strength in a GMC Truck. 


Indeed, you'll find the strength of the big Topkick is embodied in the Sierra. Its body panels are made of 
double-galvanized sheet metal. Even its frame has a similar C-channel design to the one used on our 
medium duty trucks. Of course, there's more to Sierra than steely functionality. We've added standard 
four-wheel antilock brakes, along with a driver's-side air bag*on Sierra models below 8600 Ibs. GVWR. 
And with Sierra's independent front suspension, you'll get a smooth, comfortable ride on most any road. 
Just slide back into the accommodating new interior, then pity the poor souls bouncing around in lesser 
pickups. All in all, Sierra is everything you'd expect from a company with over 90 years of truck experience. 


So if you're looking for strength, Sierra delivers. Big time. For more information, call 1-800-GMC-TRUCK. 


cm | ©1994 GM Corp. All Rights Reserved. GM, GMC. GMC Truck. Sierra. Topkick, and the GMC Truck 
ME FS AE logo are registered trademarks of General Motors Corporation. Buckle up. America! 
QuátyXtwrk. * Always wear safety belts. even with air bags. e THE STRENGTH OF EXPERIENCE 


The 
Internet 
is slow; 

superficial 
chaotica 
nerdya 
hostile, 
and 
largely 
a waste of 
time. 


You just 
gotta 
try it. 
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ith one hand in a tub of 

M&Ms and the other gripping 

my mouse, I am electronically 
flipping through the pages of the In- 
ternet’s World Wide Web. Two hours 
later, I’m sick to my stomach. I've 
done it again. I let those pretty colors 
and addictive little morsels get the 
best of me. And it has nothing to do 
with the M&Ms. 

Set aside for a moment the hype 
about what the Internet represents 
(“the assembly line of the electronic 
era”), what it could become (“the 
bedrock of the information superhigh- 
way”), or what it might turn us into (“a 
global community of data-seeking 
homebodies"). Instead, let's take stock 
of what it is. This worldwide computer 
network you hear and read so much 
about is today little more than a high- 
tech candy dispenser for the ey 
ears, and mind. It is fuzzy satellite 
weather maps, canned audio clips 
from the President, unfettered acce: 
to obscure college journals, and, v 
likely, not one damn thing that will 
make a lasting difference in how you 
work, play, or live. 

But this much is equally true: The 
Internet's eccentricity is almost irre- 
sistible. AT&T's famed Bell Lab- 
oratories posts some of its important 
newsletters there, and a Purdue grad- 
uate student named Sho posts what he 
eats for lunch everyday (if you click on 
his lunch bag with your mouse). The 
Census Bureau lets you dig into its 
population data archives, and CBS lets 
you search through David Letterman's 
Top Ten list archives. Superminds and 
supermodels vie for your attention. In 
short, the Internet is one big digital 
Gumpism: You never know what 
you're gonna get. 

Information superhighway? Alice in 
Wonderland is more like it. The Inter- 
net is a surreal world filled with 
words and pictures and sounds that 


manages to be fascinating while re- 
maining largely impractical. You can 
see pictures of what it's like to stroll 
down the streets of Paris or London, 
but you can't stop and make plane or 
hotel reservations if the experience 
moves you. Its scope is incredibly 
broad—every conceivable interest is 
covered—yet it's remarkably shallow. 
There are countless spots devoted to 
music and movies, for example, but 
don't expect to get more than a tiny 
snippet of sound or video through 
your PC. 

It's a world that invites and insults 
ordinary (nontechnical) people. All are 
welcome to join in the idle chatter of 
discussion groups, but know that you 
run the risk of receiving extraordinari- 
ly nasty messages known as flame 
mail if you irk the sensibilities of the 
Internet regulars. Simply not being a 
regular is frequently offense enough. 

Paradoxically, the Internet is also 
the fast lane of the online world that 
somehow slows to a crawl by the time 
it reaches your PC. That’s because it 
was constructed by the world’s tech- 
nocracy, who are connected to each 
other by incredibly fast computer net- 
works and high-speed telephone 
wires—the equivalent of a five-lane 
highway. But the Internet’s wide load 
barely squeaks through the narrow 
neighborhood streets where we, the 
PC proletariat, are linked by modems 
and regular phone lines. 

And, oh yes, the Internet is one 
more thing: It’s the trendiest non- 
place in the universe. You want to be 
hip? Or at least be able to hold up your 
end of a conversation over the latter 
half of this decade? Better know about 
the Net. You better know that some- 
thing called the World Wide Web is 
where all of the Net's really cool “sites” 
are at. You better know that an elec- : 
tronic mail address on the Net 
(you@hiway.com) is way cooler than a & 


OWNING 


BY CHRIS O'MALLEY 


VERAT 


The Internet is comprised of 
many pathways—like lanes on a 
roadway. But the paths are very 
different, and which ones you can 
travel depends on the type of In- 
ternet service you have and the 
software you use. The Internet's 
major pathways include: 

E-Mail—The Internet has be- 
come the worldwide hub for elec- 
tronic-mail traffic, both between 
Net users and users of other ser- 
vices such as America Online and 
MCI Mail. You can send and re- 
ceive e-mail from almost any part 
of the Internet, with almost any 
online software. 

World Wide Web—The 
Web is an enormous, far-flung 
collection of colorful onscreen 
documents that are linked to each 
other by highlighted words called 
hypertext. To access the Web, 
you need a service that supports 
it and browsing software such as 
Mosaic. 


FTP—Many of the Internet's 
public-access files, databases, 
and software are available in its 
File Transfer Protocol, or FTP, 
archives. Most Internet services 
support FTP, and include software 
(such as the Gopher searching 
utility) to help you peruse and 
download files. 

Telnet—Some computers on 
the Internet allow you to take con- 
trol and operate them from your 
PC—like the card catalog system 
at the Library of Congress. These 
systems are on a part of Internet 
called Telnet, which most services 
and software let you dial into. 

Usenet—This is the home of 
the Internet's most notable and 
notorious "newsgroups," or on- 
line discussion forums. Topics 
range from hobbies to alternative 
lifestyles. Many groups have files 


| to download as well. Most Inter- 


net software and services support 
Usenet access. 


phone number. And you certainly bet- 
ter know that, according to the Inter- 
net Society, the number of cool people 
on the Net is projected to equal the hu- 
man population of the planet by 2001. 
Universally cool. 

Cool? Hip? Are we still talking 
about computers? Strange, but. true. 
Revenge of the nerds? Quite the oppo- 
site. It's more like the invasion of the 
masses (or at least their first platoon) 
into a medium that until three years 
ago was the exclusive domain of'col- 
leges, government agencies, defense 
contractors, and assorted technical 
types. Apparently, we want what they 
got—information, and lots of it. 

The land rush for a stake in this cy- 
berspace has been recorded eagerly 
and encyclopedically by the media. In 
the 12 months prior to this article be- 
ing written, a search (online, of course) 
through the annals of mainly U.S. 
newspapers, magazines, and wire ser- 
vices reveals no fewer than 43,475 oth- 
er stories about the Internet. 

The media frenzy may be self-in- 
duced and self-important—many of 
these publications are themselves 
flocking to establish a “presence” on the. 

Net—but no doubt this 
digital delirium is fuel- 
ing the foggy feeling 
that the Internet is the 
place to be. POPULAR 
ScIENCE is on the Net 
too [see "Net News"]. 
But the real gas in 
this engine is formu- 
lated from more potent 


To explore the Internet's 
World Wide Web, you need 
a PC, a modem, and an on- 
line service or organization 
that can connect you to the 
thousands of linked com- 
puters (or servers) that 
comprise the Web. You also 
need one more thing: a 
piece of navigating software 
called a Web browser. 

A Web browser is essen- 
tially an online document 
viewer. It lets you see the 
words, pictures, colors, and 
layouts of the onscreen 
"pages" exactly as they 
were originally created. It 
also lets you move from 


one page to the next, either 
by clicking on highlighted 
words known as hypertext 
links, or by clicking on the 
Forward and Back buttons. 
There's also a place to type 
in the long electronic ad- 
dress (called a "uniform re- 
source locator" or URL) of 
a Web page if you want to 
go directly to a particular 
document. Most browsers 
let you save a list of your 
favorite Web places in a 
“hotlist,” or customized 
menu, to make that process 
easier. 

Sometimes, browsing 
software comes with your 


Internet service. Prodigy, 
for example, electronically 
sends a copy of its browser 
to your PC when you sign 
up for its World Wide Web 
service. America Online, 
CompuServe, Delphi, and 
Genie plan similar pack- 
ages. Many other Internet 
service providers include a 
version of Mosaic, the orig- 
inal Web page turner, de- 
veloped by the National 
Center for Supercomputing 
Applications (NCSA). Some 
versions are billed as En- 
hanced Mosaic. Spry, which 
was recently acquired by 
CompuServe, offers what it 


calls Air Mosaic in its Inter- 
net in a Box and Mosaic in 
a Box packages. All of the 
versions of Mosaic are es- 
sentially similar in appear- 
ance and operation. 

By general consensus, 
the best independent 
browser is Netscape Inc.'s 
Netscape Navigator. And 
like many versions of Mo- 
saic, you can nab a copy 
electronically (or “down- 
load” it) free of charge from 
several spots on the inter- 
net. The Catch-22: You 
need to have access to the 
Internet before you can 
download anything. 


stuff. The whole online phenomenon, 
and the Internet in particular, is the 
first substantially new communica- 
tions medium since television. Techni- 
cally, it's a medium assem- 

bled out of old parts: 
computers, software, mod- 

ems, and phone lines. And 

it’s not as if we haven't 

been exposed to words, pho- 

tographic images, moving pictures, 
and recorded sound before. But the 
use of these elements to create, in ef- 
fect, a parallel universe for ourselves 
marks one of the most profound social 
changes of our time. Whether it's for 
better or worse remains to be seen. 

For now, the worse part has a firm 
grip on this netherworld. Like opening 
Al Capone's secret vault in Chicago, it 
is preceded with great fanfare and ex- 
pectations yet must be attempted me- 
thodically and cautiously. Once inside, 
you may find it fascinating to be there, 
but find little of value to take home. 

There's an entrance fee too. The In- 
ternet is not a free ride. First, you pay 
at the door. The door, in this case, is 
the online service or “provider” that 
extends its own digital pathway into 
the Internet to your PC [see *Five 
Routes to the Internet"]. That'll cost 
you $10 or more per month, and from 
there the meter is running. After a 
few hours, generally, you'll pay $2 to 
$10 per hour to peruse the Net. 

The place is tailor-made for loiter- 
ing. The Internet is not organized 
with the idea of getting you back to 
the real world quickly—many parts 
aren't organized at all. And as superfi- 
cial as it can be, there's always some- 
thing that looks intriguing. Snicker, if 
you will, at the concept of an online 
pub in which you can't see the patrons 
and you can't imbibe. But just try to 
keep from stepping inside to see exact- 
ly what is going on. 

Should you be along for the wild 
ride? For the serious-minded pursuit 
of information and services that can 
directly and immediately enhance the 
quality of your life, the answer is 
clearly ^no." The Internet is far too 
much sports car, albeit a sputtering 
one, and far too 
little delivery ve- 
hicle for such 
pragmatic aims. 

But if the notion TEE 
of an electronic 

joyride through a curious new world— 
a medium that will someday be much 
more than a curiosity—is intriguing 
enough to get you beyond this para- 
graph, then the answer is “why not”? 


Need a table of con- 
tents or an index to the 
World Wide Web? 
There's no definitive 
menu, but these five are 
among the best naviga- 
tors out there: 

The Whole In- 
ternet Catalog 
(http://gnn.com/gnn/wic 
/index.htm!)—timely 
highlights and a large 
index of Web places by 
subject, based on the 
well-known book of the 
same name. 

Yahoo 
(http://ake bono.stan 
ford.edu/yahoo/)—Tre- 
putedly the largest sub- 
ject index of Web 
places with more than 
30,000 entries; includes 
a searching function. 

USA CityLink 
(http;//www.neosoft. 


— r T 


Revenge of the 
nerds? It's 


more like the 


invasion of 


the computing 


com/citylink/)—an ex- 
tensive link to state and | 
City pages across the 
United States. 

World Wide Web 
Virtual Library 
(http://info.cern.ch/hy 
pertext/DataSources/by- 
Subject/Overview.html) 
—a far-flung subject in- 
dex of Web pages main- 
tained by volunteers at 
separate sites all over 
the world. 

Yanotf's 
Special Internet 
Connections 
(http://www.uwm.edu/ 
Mirror/inet.services.html) 
—a very subjective but 
very interesting index of 
selected Web locations 
by topic. 


Searching services 
let you scour the In- 
ternet using key 
words or menu choic- 
es. Most Internet soft- 
ware will include utili- 
ty programs to help 
you use them. Some 
Net searchers: 

Lycos—the 
Carnegie-Mellon 
searching page avail- 
able on the Web 
(http://lycos2.cs.cmu. 
edu/). 

WebCrawler— 
one of the best Web- 
specific searching 
pages (http://web 
crawler.cs.washing 
ton.edu/WebCrawler/ 
Home.html). 


masses into 


the techies 


world. 


Gopher—a menu 
system that lets you 
search for information 
“and services available 
on public computers, 
especially on FTP, Tel- 
net, and Usenet 
servers. 

Archie—lets you 
search indexes to find 
files on public servers 
(usually FTP servers). 

White Pages— 
There are actually 
several “white 
pages,” or online di- 
rectories for finding 
e-mail addresses; 
none is even close to 
complete, but “fin- 
ger” and “whois” are 
two popular ones. 
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1) Go through an online 
service. Services such as America 
Online (800-827-6364), CompuServe 
(800-848-8199), and Prodigy (800-776- 
3449) are the easiest way to get online, 
and now the easiest way to tap into the 
Internet's World Wide Web. 

2) Go through an Internet 
service provider. These interme- 
diaries typically charge $20 or more a 
month to let you dial into the Net via 
their systems. Many providers are local 
or regional services, such as The 
Pipeline (212-267-3636) in New York; 
Internet books often contain lists of 
them. Nationwide providers include Net- 
com (800-353-6600) and MCI (800- 
955-5210). 

3) Go to a computer or 
book store. Most sell Internet 
"starter kits" such as Internet in a Box 
from Spry (800-557-9614), which gives 
you the software and the phone num- 
bers you'll need to get online. 

4) Go back to school. Many 
universities are connected to the Inter- 
net and allow their students and em- 
ployees to use them as a conduit for lit- 
tle or no charge. 

5) Go corporate. If you happen to 


work for a midsize to large com- 


pany, chances are 
you're already 

linked to the Internet. 
Ask how you can tap 
into the stream, from 
the office or home. 
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1) Stop off at a favorite restau- 
rant or watering hole on the way 
home. Spend the evening rediscovering 
what actual, non-cyberpeople look, talk, act, 
and smell like. 

2) Take your kids to the zoo— 
or the circus, or the beach. If nec- 
essary, pretend the assembled real-life im- 
ages are merely an elaborate virtual reality 
trick on a giant screen. 

3) Give your Visa card to your 
spouse as payment for time 
spent on the Internet. Agree that he 
or she can charge at will until you are fin- 
ished window shopping online. 

4) Read a newspaper, maga- 
zine, or book. It's old-fashioned and 
may even rub off on your fingers, but trees 
should not be allowed to die in vain. 

5) Put dinner in the oven just 
before you go online. If after 30 min- 
utes you find yourself muttering, "Let it 
burn, let it all burn....," seek professional 
help immediately. 


The Internet is a digital funhouse, 
though, and the confusion begins al- 
most as soon as you decide to step in- 
side. Aside from a PC and a modem 
pumping at least 9,600 bits per second 
[see “Netspeak”], you'll need special 
Software to move around. Sometimes, 
the online service connecting you to 
the Internet provides all the software; 
sometimes it doesn't. Computing 

hasn't been this 
confounding since 
the days of build- 
ing PCs from kits. 
Recently, the 
commercial online 
services have taken it upon them- 
selves to make things a little easier. 
Prodigy, America Online, Genie, Com- 
puServe, and Delphi each offer access 
to the Internet to some degree, and 
they supply both the service and the 
software needed to get there. In Janu- 
ary, Prodigy became the first of these 
to include access to Internet's most 
popular area, the 
World Wide Web, 
as part of its basic 
monthly service. 
The others will 
each offer the 

same deal this summer. 

The World Wide Web is becoming 
synonymous with the Internet, but it's 
actually only one part—and a recent 
one at that—of this loose confederation 
of computers strung together by phone 
wires [see "The Internet Landscape"]. 
The Internet has become the world's 
clearinghouse for electronic mail, easi- 
ly its most vital role in cyberspace, if a 
mundane one. The Net also hosts 
countless discussion groups and file 
archives, and lets you remotely control 
other computers, such as the Library 
of Congress' card catalog system, from 
your PC. Each of these requires a dif- 
ferent type of software and varying lev- 
els of expertise and interest. 

But the World Wide Web is the only 
part of the Internet that's really fit for 
public consumption. The arcane proce- 
dures and heavy technical flavor of the 
Net's older avenues make them unap- 
pealing destinations for normal folks. 
Moreover, much of what they offer can 
be accessed through the Web. : 

What's the Web? The World Wide 
Web is a collection of colorful onscreen 
documents (or pages) that can contain 
words, pictures, data files, audio snip- 
pets, and video clips. These pages also 
have highlighted words, known as hy- 
pertext links, that let you jump to re- 
lated pages on Web computers any- 
where in the world by simply clicking 


your mouse on one of these words. All 
of this happens with the aid of “brows- 
ing" software such as Mosaic, Net- 
scape Navigator, and their many vari- 
ations [see “The Web Browsers"]. 

A Web document called the NASA 
Homepage, for example, presents a 
U.S. map with the locations of its 13 
centers marked. Clicking on the 
Kennedy Space Center button trans- 
ports you to computers at the Cape 
Canaveral, Fla., facility. From there, 
you have many choices. You can learn 
more about the Center, thumb 
through its (nonclassified) historical 
archives, see photos of recent launch- 
es, and even, if your timing is right, 
receive information, images, and au- 
dio clips from an ongoing space shut- 
tle mission. It also offers links to nu- 
merous other space-related sites. 

Your curiosity will be exhausted 
long before the Web's pages will be. 
There are about 18,000 “host” comput- 
ers around the globe serving up an es- 
timated 3.5 million documents on the 
World Wide Web, according to 
Carnegie-Mellon's Center for Machine 
Translation. Roughly 6,000 more doc- 
uments are being added daily. 

Here's the catch: There's no table of 
contents. Instead, you're left to mean- 
der through this vast electronic ency- 
clopedia, jumping from page to page 
and stopping as fate or fancy decides. 
And since there's no person or group 
with the authority to organize or set 
rules for the Internet, there likely 
won't be a definitive table of con- 
tents—or in computer lingo, main 
menu—anytime soon. 

There are people and companies 
trying to fill the void, however. Sever- 
al companies have posted "navigator" 
pages that attempt to organize the 
Web's contents by 
subject [see "The 
Web Untanglers"]. 1 1 
The Whole Internet E 
Catalog is perhaps m 


How The Internet Began 


The phrase “information highway” was 
unknown in 1969, the year men landed on 
the moon, the country observed the 
Transcontinental Railroad centennial, 
and—least reported at the time—the 
Arpanet was developed by two dozen en- 
gineers and scientists funded by the Pen- 
tagon's Advanced Research Projects 
Agency (ARPA). 

Their mandate was to link distant com- 
puters at a time when the country had only 
recently gotten used to time sharing, the 
concept that people at many terminals 
would "share" time on a single main- 
frame computer. But to get programs 
from one computer to another, they had to 
be physically transferred, by means of 
punch cards or, later, tapes. And there was 
no Federal Express to route them overnight 
from MIT to Cal Tech, for example. 

At first, some believed that setting up a 
national system of computers would re- 
quire a huge central computer feeding re- 
mote client terminals. One of the achievements of the Arpanauts was to prove the whole no- 
tion of a computer network, like a phone network, not dependent on a single link. 

One of the technologies that made it possible for one computer to call long distance to 
another was a telecommunications method called packet switching: A message would be 
broken into separate packets of electronic information, each labeled with the address of the 
recipient. Then, it would be reassembled from the constituent chunks at the other end. 

By September 1969, the system was ready for a test, and a link between computers at 
UCLA and Stanford Research Institute was successfully forged. These sites were soon 


Arpanet founders (1969 and 1994) were reunit- 
ed by contractor Bolt Beranek and Newman. 


joined by USC Santa Barbara and the University of Utah. By 1971 there were more than 20 § 
sites, or nodes. A year later the first e-mail message was sent. 3 
By 1983, the military and civilian functions of the net were separated, with the creation of 2 
Milnet. In 1986 came NSFNet—the National Science Foundation Network—and by 1988 the y 
Arpanet was officially decommissioned in favor of what was named the Internet. $ 
From the start, the founders of the Net understood that their technical advances were mi-  $ 
nor compared to the social implications. Their primary legacy may lie more in the some- E 
times collegial, sometimes chaotic informality of human relationships—an uncommercial, H 
unruled sort of order. In a sense, the whole Internet reflects the values of the first users. At — 8 
a time when computers were still stuffed with vacuum tubes, the Arpanauts understood that i 
these machines were much more than computational devices. They were destined to be- 
come the most powerful communications tools in history.—Phil Patton k 
| 


Central Intelligence Agency (http://www.ic. H 
gov/)—Peek at CIA maps, facts, and “recently declassified | 
imagery" (spy photos from the 1960s). H 

U.S. Bureau of the Census (http://www.cen 
sus.gov)—Get up-to-the-second population projections, H 
and search its data banks (within limits). H 

DefenseLink (http://www.dtic.dla.mil/defense H 
link/)—Check out the latest military news, weapons con- 
tracts, briefing transcripts, and schedules from the Depart- 
ment of Defense. 


Supreme Court Decisions (http://www.law.cor 
nell.edu/supct/)—Search by topics or key words for sum- 
maries on High Court decisions since 1990. 

Library of Congress (http://www.loc.gov)—Ac- 
cess a variety of LOC databases, including Thomas (below) 
and the library's vast card catalog. 

Thomas: Legislative Information (http:// 
thomas.loc.gov/)—Read through the full text of all House 
and Senate bills, as well as an electronic copy of the Con- 
gressional Record. 
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There are 
3.5 million 
documents on 

the World Wide 

Web and 6,000 
more are 

added daily. 

Here's the 

catch: There's 
no table of 


contents. 


Much of the "entertainment" on 
the Internet is either silly or 
raunchy. But there are mind-ex- 
panding, soul-stretching spots: 

Shakespeare Home- 
page (http://the-tech. 
mit.edu/Shakespeare/works. 
html)—the complete works of Bill, 
for downloading or searching. 

Dead Sea Scrolls Exhi- 
bition (http://sunsite.unc. 
edu/expo/deadsea.scrolls.exhibit/ 
intro.html)—selected pieces of the 
scrolls and some related archaeo- 
logical artifacts. 

World Arts Resources 
(http://www.cgrg.ohio-state.edu/ 


The news offerings of the Internet 
are generally not as deep nor as or- 
ganized as those on services such 
as America Online, Prodigy, and 
CompuServe, but they're out there. 
Here are a few of them: 

GNN NetNews 
(http://gnn.com/gnn/news/index. 
html)—a general news service with 
emphasis on Internet issues. 

Online Newspapers 
(http://marketplace.com/e-papers. 
list.www/e-papers.links.html)—a 
listing of links to the major news- 
papers available online. 

E-Zine-List 
(http://www.ora.com:8080/johnl/e- 
zine-list/)—a listing of links to elec- 
tronic magazines, or "e-zines." 

Sports Information 
Server 
(http://www.netgen.com/ 
sis/sports.html)—an expanding 
service covering basketball, foot- 
ball, and hockey. 

The Electronic Newsstand 
(http://www.enews.com)—See 
tables of contents from the latest is- 
sue of Poputar Science and other 
magazines, and order subscriptions. 


Newark/artsres.html)—a guide to 
online art exhibitions, galleries, 
and museums. 

Internet Underground 
Music Archive 
(http://Awww.iuma.com/)—a free 
music archive concentrating on 
up-and-coming bands. 

On Broadway (http://art 
snet.heinz.cmu.edu:80/OnBroad 
way/)—a list of current shows on 
and off Broadway and directions to 
theater locations. 

Philosopy on the Web 
(http://www.phil.ruu.nl/philosophy- 
sites.html)—a list of links to places 
that address the big questions. 


the best navigator; it offers an ample 
but not overwhelming overview of the 
Web, and it provides brief but insight- 
ful summaries of the places it lists—so 
you have a clue to what lies at the end 
of a teasing title. The Catalog reports 
that there's “not much beyond lists" in 
a Web page called Bookwire, for exam- 
ple. Instead, perhaps, you should ven- 
ture into the Children's Literature 
Web Guide, which the Catalog calls “a 
must-visit site for parents, teachers, 
and young people." 

The trouble is, these navigating 
pages generally—and understand- 
ably—cover only a small fraction of 
the places on the Web. Consequently, 
you never feel confident that you're 
seeing the most complete or most ap- 
propriate lists of Web documents for 
your interests. 

Web-searching services, such as 
Carnegie-Mellon's Lycos page, do a far 
better job of spanning the Web. But 
these services are essentially indexes, 
not subject listings. You have to know 
what key words to search for, and the 
results aren't always as accurate or 
descriptive as you'd like. Fully half of 
all the entries from a search for pages 
containing the word "rocket," for ex- 
ample, had nothing whatever to do 
with space or aviation. Two interest- 
ing misfires: a software company 
(Rocket Science Games Inc.) and musi- 

cian Elton John 
("Rocket Man"). 

Even if you know ex- 
actly what you want 
and know it exists on 
the Web, getting to it 
can be unduly difficult. 
To go somewhere di- 
rectly (as opposed to 
jumping there from a 
hypertext link), you 

have to obtain and type in its electron- 
ic address, known as a Universal Re- 
source Locator, or URL. And that can 
be a fingerful. Want to check out that 
NASA “home page”? You'll need to tap 
out the following precisely: 

http://www.gsfc.nasa.gov/NASA 
homepage.html 

Happily, most browsing software at 
least lets you save the location of your 
favorite pages in a “hotlist’—or per- 
sonalized menu—so you can get there 
quickly the next time around. 

Did I say quickly? Here’s the other 
catch: The Web is s-l-o-w. Often excru- 
ciatingly slow. That’s because the Web 
is transporting graphics-laden docu- 
ments, not just plain text, and there’s 
not much room in the phone compa- 
ny’s copper wires for visuals. The more 


pictures in the document, the longer it 
takes to appear on your PC screen. 
Even with a fast modem, waiting ten 

to 20 seconds fora single page to ap--—— 
pear is typical. Waiting a minute or 
more is not unusual. Downloading a 
separate picture or data file to your 
PC usually takes several minutes. 

Receiving a digitized audio or video 
clip can require the patience of Job. 
Short clips can take 15 minutes; 
longer ones can take a half hour or 
more, Even then, the quality of the 
pictures and sounds is considerably 
inferior to your 
TV and CD play- 
er. This *band- 
width" problem, 
as the computer 
and communica- 
tions people like to call it, is the online 
world’s dirty little secret, The vision of 
the Internet as a multimedia servant 
that offers you a host of audio and 
video delights is not merely fantasy, 
it’s fraud. It will be years before the 
Internet can begin to compete with 
MTV or HBO. 

Racy hardware can help, but not a 
lot: My Pentium system with a 
28,800bps modem worked better than 
a slower 486 machine with a 
14,400bps modem, but the difference 
was not dramatic. The same held true 
with a Power Macintosh and an older 
Mac sibling. That’s because the prob- 
lem is mainly in the limits of the 
phone lines, not your PC. Some com- 
panies are using or experimenting 
with faster lanes to the Internet, in- 
cluding digital and fiber-optic phone 
lines and cable TV wires, which have 
ten to 500 times the capacity of regu- 
lar phone lines. But for the foreseeable 
future, we'll have to plod along the 
plain old telephone “highway.” 

Traffic is a problem too. Popular 
Web sites are frequently overwhelmed 
by the growing number of people vy- 
ing for access to them. You may be re- 
fused entry—the online equivalent of 
a busy signal—or cut off in the process 
of exploring a Web page. More than 
once, the computers at AT&T have 
suggested I reach out and touch some- 
body else for the time being. 

Once you've endured the potholes, 
speed bumps, and congestion, you're 
ready to... well, cruise the Net. And a 
fascinating drive it is. All of the hype 
about the Internet has produced at 
least one very 
tangible benefit: 
Seemingly, every 
organization in 
the real universe 


Most of the biggest 
and most interesting 
sellers have yet to come 
online, and you can't 
pay for many things di- 
rectly over the Net—yet. 
Here's a sampling of 
places you can browse 
and perhaps buy: 

Internet Shop- 
ping Network 
(http://www.internet.net 
/)—a budding version 
of the Home Shopping 
Network online. 

Hall of Malis 
(http://www.nsns.com/ 
MouseTracks/Hallof 
Malls.html)—links to 
dozens of online "malls" 
with smaller merchants. 


Science-related pages 
abound on the World Wide 
Web since the Internet has its 
roots in science and high-tech 
research. For starters; 

National Science 
Foundation 
(http://www.nsf.gov/) —NSF 
news, trends, stats, research, 
grants, education, and more. 

Web-Elements 
(http://www.cchem.berkeley.e 


du/Table/)—an on-line period- 
ic table of elements and chem- 


ical calculators. 

National Academy 
of Sciences 
(http://www.nas.edu/)—also 
includes news from the 
National Academy of 
Engineering, Insitute of 
Medicine, and National 
Research Council. 

Physics News 
(http:/Avww.het.brown.edu/ 
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news/index.html)—collected 
news from the world of physi- 
cal science. 

U.S. Department of 
Energy Server Map 
(http://apollo.osti.gov/html/do 
e/infolink/usdoemap.html)— 
visual link to DOE national 
laboratories including Ar- 
gonne, Brookhaven, Lawrence 
Livermore, Los Alamos, and 
Sandia. 

NASA Information 
Services (http://www.gs 
fc.nasa.gov/NASA home 
page.html)—links to all of 
NASA's space centers and re- 
search labs. 

National Center 
for Biotechnology 
Information 
(http://www.ncbi.nIm.nih.gov/) 
—among other things, keep- 
ers of the worldwide DNA 
database. 


FTD Internet 
(http:/Awww.novator.co 
m/FTD-Catalog/)—See, 
order, and pay for flow- 
ers online, and write a 


Barbra Jean’s 
Famous Candies 
(http://www.wwa.com/ 
^bjcandy/)—Order can- 
dy baskets (fudge!) 
from her Massachu- 


San Francisco 


(http://www.shopping 
2000.com/shopping 
2000/music box/)— 
You'll have to order by 
phone, but you can 
view the merchandise. 
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The Internet 
is far more 
eccentric than 


essential, but 


then so is 


television. 


That doesn't make 


Cyberspace a bad 


medium, but it 


doesn't make it 


a compelling one 


either. Eventually 


the Internet may 


find its version 


of "ER." 


If we could explain 
them, we would 

Plastic Princess 
Page 
(http://deepthought.ar 
mory.com/~zenugirl/bar 
bie.html)—Learn more 
than you ever wanted to 
know about Barbie and 
friends. 

Internet Accessi- 
bie Coke Machines 
(http://www.cs.cmu.edu 
afs/cs.cmu.edu/user/bsy/w 
ww/coke.html)—Get the 
lowdown on how many 
cans of what are being 
stored in the Coke (and 
Pepsi) machines on vari- 
ous campuses 

PhoNETic 
(http://www.soc.qc.edu:8 
O/phonetic/)—Convert 


any telephone number in- 
to all possible combina- 
tions of the associated 
keypad letters 

Steve's Ant Farm 
(http://sec.dgsys.com/Ant- 
Farm.html)—Witness the 
creation of a new society 
through hourly still pic- 
tures of an ant farm (day- 
time hours only). 

The Cheese Page 
(http://corsa.ucr.edu/~form 
y/cheese.html)— View full- 
color pictures of cheeses 
from around the world 

Webaholics 
Home Page 
(http://www.ohiou.edu/~r 
barrett/webaholics/ver2/) 
—lf you really like all of 
the above, don't forget 
this one. 


is represented in this ethereal one. 
Many government agencies, research 
centers, universities, corporations, 
and media outlets are there now, and 
the rest are on the way. 

The cyber-merchants are enroute 
too. Right now, shopping on the Inter- 
net is a good way to keep money in 
your pocket. There are online flower 
shops offering the equivalent of FTD 
services, a disproportionately high 
number of lingerie catalogs, and hun- 
dreds of miscellaneous cyberstores 
selling odds and ends. Some fill the 
growing number of online *malls." But 
don't expect to find Sears or J.C. Pen- 
ney there. Nor will an electronic edi- 
tion of the full L.L. Bean catalog be 
dropping in your e-mail box soon. 

The fat-cat capitalists aren't simply 
being cautious—they're being realistic. 
Though some merchants bravely accept. 
credit card orders online, the security of 
such transactio till dubious at 
best. A moderately wily computer hack- 
er could swipe your credit card number 

online in seconds. 

Various companies 

and committees are 

now attempting to 

hammer out stan- 

dards and safe- 
guards for “electronic commerce.” In 
the meantime, the Internet is mainly 
window shopping. 

But the majority of Web sites are 
dedicated to what might be broadly 
termed special interests. These run 
the gamut from the serious to the sub- 
lime: AIDS information and Alaska 
vacations, biotechnology news and 
Barbie worship, cognitive psychology 
and Cajun cooking, and so on through 
the alphabet. The Countdown Page 
calculates that, as of this writing, 
there are only 155,627,247 seconds left 
until the dawn of the second millenni- 
um. This has me worried enough 
about the passage of time that I've be- 
gun regularly checking the Endurance 
Training Journal page (“the journal of 
the monomaniacal athlete") hoping for 
tips to live well into the next century. 
But if things begin to look grim, I'm 
logging onto the DeathNet page to in- 
vestigate “end-of-life issues." 

It seems no imaginable pursuit goes 
unpursued. 

That includes some “adult” interests 
you may want to avoid—or at least 
have your kids avoid. There is as yet 
no censorship on the Internet, and 
predictably, the envelope of good taste 
gets pushed hard. It’s easy to stumble 
upon too. A Web site called Our 
House, for example, is an innocuous 


visual tour of an at- 

tractive home until 

you get to the bed- 

room, where you're of- 

fered a menu of salti- 

er sites. And among the discussion 
groups on the Usenet section of the In- 
ternet, "alt.sewing" is listed just above 
“alt.sex” and its many variations. Talk 
about seamy. 

Some in Congress have already seen 
enough. At this writing, a bill to curb 
the erotic excesses of the Internet is 
working its way through the House. 
However, whether even the FBI could 
enforce such a measure on the free- 
wheeling Net is questionable. 

Ultimately, though, it's the lack of 
genuine interactivity, not the hyperac- 
tivity, that may sour you on the Web. 
In the big dreamscape, interactivity 
means doing, changing, requesting, 
buying, and otherwise seizing control 
of your electronic destiny. On the In- 
ternet, interactivity is defined by typ- 
ing messages and clicking buttons. 
Net surfing is a spectator sport. 

Electronic voting? Sorry, not on the 
agenda. But sit back and take a virtu- 
al tour of the White House with its 
fuzzy stills of the Oval Office and Blue 
Room. Music or concert tickets by 
wire? Well, no, but you can order a T- 
shirt on the U2 and the Rolling Stones 
pages. TV on your PC? Not over the 
Internet, but try a 30-second sound 
bite from the Melrose Place Home 
Page. Grocery shopping online? Not 
yet, but you can order brownies and 
flowers. Tickets to "The Late Show"? 
Sorry, the home office says you'll need 
to send a postcard. 

If the dead ends don't deter you, a 
pervasive sense of déjà vu might. Most 
of the words and pictures on the Inter- 
net are lifted from the pages of news- 
papers, journals, and magazines. The 
audio and video clips are usually 
cribbed from compact discs and TV 
Shows. All of which may lead you to 
the inescapable conclusion that the In- 
ternet—for all its alleged grandeur — 
is little more than a low-fidelity ver- 
sion of real life. 

The Internet, in other words, is far 
more eccentric than it is essential. So 
too, in many respects, is television. 
That doesn’t make cyberspace a bad 
medium, but it doesn’t make it a com- 
pelling one, either. The Internet may 
eventually find its versions of CNN, 
“Monday Night Football,” “E.R.,” 
“Sesame Street,” and the other things 
that do make TV an integral part of 
our lives. Until then, it’s high-tech sit- 
coms for everyone. 


Bandwidth—a high-tech 
term for capacity, usually in 
reference to the capacity of a 
transmission wire (copper and 
fiber-optic phone lines, for ex- 
ample, or cable TV wires). 

BPS—or bits per second, 
it's a measure of how fast a 
modem can send and receive 
information; more is better. 
You need a modem with a rat- 
ing of 9,600bps or faster (such 
as 14,400bps) to access the 
Internet effectively. (You may 
see the term “baud” used in- 
stead of bps.) 

Coax—or coaxial, it’s the 
thick round cabling commonly 
used for cable television. De- 
pending on how it’s used, it 
can have 100 to 500 times the 
data-carrying capacity of regu- 
lar phone lines. Cable TV is al- 
ready in more than 60 percent 
of American homes, and near- 
by to most others. But cable 
systems must be updated to 
handle digital data in addition 
to broadcast signals, and PCs 
would require new “cable 
modems" to use them. 

FAQ —for “frequently asked 
questions;" many areas have 
FAQ lists or files that you can 
access to get more information 

Flame mail—nasty e- 
mail; there's little danger of 
getting any on the World Wide 
Web, but it's common on other 
parts of the Net. 

Home page—the first or 
main page of a site on the 
World Wide Web, often leading 
to other pages, depending on 
your choices. 

Hotlist—a feature of most 
browsing software that lets 
you save the addresses of your 
favorite World Wide Web 
spots. 

HTTP— is the Hypertext 
Transfer Protocol used to 
transport World Wide Web 
documents; hence "http" pre- 
cedes every Web address. 

Hypertext—the high- 
lighted words on World Wide 


Web pages that enable you to 


i jump from one page to another 
| without typing commands. 


ISDN—the acronym 
stands for Integrated Services 


| Digital Network, but it’s basi- 


cally a regular copper-wire 
telephone line that's been 
tweaked to transmit voice or 
data using digital signals in- 
stead of analog. This makes a 
modem unnecessary (though 
an “ISDN adapter” is required), 
and also leaves more room to 
transfer data, making ISDN 


‘ roughly ten times faster than 
| regular analog service with a 


modem. ISDN is still complex 
and costly in most areas, 
though. 

Modem—the device that 
converts your PC's digital 
stream of ones and zeros into 
analog sound waves that can 
be sent over ordinary tele- 
phone lines, or that converts in 
reverse from analog to digital 
as it receives data. These 
processes are known as mod- 
ulation and demodulation, re- 


| spectively, which gave rise to 


the term modem. 
Mosaic—the name of the 

original Web “browser” soft- 

ware; there are now many vari- 


| ations. 


Netiquette—the term 


‘ for Internet etiquette; basically 


an attempt by hard-core fans 
to set rules for online conver- 
sations. 

Server—a computer on 
the Internet, so called because 
it serves files and information 
to users. 

Timed out—the equiva- 
lent of getting a busy signal or 
being cut off from the comput- 
er you're accessing; you'll of- 
ten see messages such as “Ac- 
cess to this server has timed 
out.” 

URL—the acronym for 
Uniform Resource Locator; an 
electronic address (usually an 
awkward one) on the World 


* Wide Web. 


The world’s most 
controversial 
roboticist aims 
to create the 
first conscious 


ou know you've found Rod- 
ney Brooks' office when you 
read what's on the door. It's 
covered with damning re- 
views of his research by oth- 
er scientists. 
One reads: "This paper is 
an extended, wandering com- 
plaint that others do not view the au- 
thor's work as the salvation of mankind. 
There is no scientific content here." 

Another says: “No doubt [Brooks’ ro- 
bots] amuse the MIT graduate stu- 
dents, but they have a number of fun- 
damental limitations: no non-trivial 
communication, no memory, no intelli- 
gence, and no inference capability. All 
you get is dumb, blind locomotion." 

The object of all this scientific wrath 
is a shaggy-haired Australian roboti- 
cist who looks a decade younger than 
his 41 years. Rushing in late for a 
morning interview, the stocky profes- 
sor first apologizes (“I was working un- 
til 2:30 in the morning; that’s the only 
time I can get any quiet”); then, with a 
little prompting, he launches into a 
commentary of his door-side critics. 
That “wandering complaint” of a pa- 
per, he reports with a mischievous 
grin, was eventually published in a 
prominent journal. “The editors asked 
me to expand it, too.” He points to an- 
other disparaging quote. “I found out 
who wrote that one,” he goes on, pranc- 
ing about the foyer as he speaks. “He 
lost his job a couple of years ago...noth- 
ing to do with this, of course.” 

A professor at the Massachusetts 
Institute of Technology’s Artificial In- 
telligence Lab, Rodney Brooks has 
made a career of bucking the scientific 
establishment. He's done it by build- 
ing robots that violate the most sacred 
tenet of artificial intelligence (AI): Be- 
fore a robot can do anything useful 
(like navigate through a cluttered 
room), it first must be able to reason. 
Nonsense, Brooks began arguing in 
the early 1980s. To prove his point, in 
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the following years Brooks built a se- 
ries of wheeled and insectlike robots 
that, without any reasoning abilities, 
did everything from steal soda cans off 
desks to traverse boulder-strewn 
fields. Brooks' success—not to men- 
tion his unflinching candor—has 
made him one of the most controver- 
sial figures in his field. 

There's only one problem, says 
Brooks, whose students gave him a T- 
shirt labeled, “The Bad Boy of Robot- 
ics": These days, too many people agree 
with him. His insect robots, once 
scorned, are now all the rage. Everyone 
seems to be building one, whether they 
credit Brooks or not. ^He's very innova- 
tive," trumpets mind researcher John 
Haugeland of the University of Pitts- 
burgh. “Everyone in [Brooks' lab] is 
breathtakingly smart," agrees Tufts 
University's Daniel Dennett. Dennett, a 
philosopher and author of 1991's 
Consciousness Explained, often collabo- 
rates with Brooks. 

So to remain on the cutting edge, 
Brooks has moved on to a much more 
radical project: Cog, the humanoid ro- 
bot. On a tabletop in a lab one floor 
above his office, Brooks' graduate stu- 
dents are assembling Cog's skeletal 
body. Cog already has eyes, a torso, 
one arm, and a brain; soon students 
will attach the other arm, hands, ears, 
and a mouth, everything but legs and 
a nose. After enough of Cog's hard- 
ware is completed, the robot will grad- 
ually be turned on over a period of sev- 
eral years. It will be "born" without 
reasoning abilities, just a set of pre- 
programmed "desires." But Brooks 
hopes it will learn, just like a human 
infant, how first to move, then to in- 
teract with humans, and finally to lis- E 
ten and speak. Brooks even debates 
with his graduate students overs 
whether the robot will be conscious. 

Cog, in sum, is the most ambitious š 
automaton ever attempted. And] 
Brooks likes it that way. è 


y 


Wanted: Professor Rodney 


Allen Brooks, creator of the 
renegade robot Cog. 


Rodney Allen Brooks mastered un- 
orthodox methods early in life. As a 
Science-fiction-inspired computer buff 
growing up in remote Adelaide, Aus- 
tralia, he had to: There were no com- 
puters in Adelaide in the 1960s. So the 
precocious Brooks built his own. 

When he was 12, he created a tic-tac- 
toe playing machine with old telephone 
switchboard switches, light bulbs, and 
soldering wire; the gadget mystified 
Brooks parents, who couldn't under- 
stand why the computer won so often. 
(The computer always went first.) Lat- 
er, Brooks concocted a simple "learning 
machine" from ice cube trays filled with 
liquid copper sulfate, a conductor. 
When he passed electric currents 
through different ice cube slots, copper 
would solidify along the route of the 
current, essentially “burning” that pat- 
tern in the gadget's memory. 

At Flinders University in south 
Australia, Brooks gained access to the 
school’s lone computer, an IBM main- 
frame, and promptly reprogrammed 
its entire operating system because he 
"didn't trust" how IBM had done it. 
Other users never figured out why the 
computer suddenly started booting up 
more efficiently. After completing a 
masters degree in mathematics, it 
dawned on him that he *was never go- 
ing to make it on the world stage with 
a Ph.D. from Flinders.” Luckily, 
Brooks’ thesis impressed admissions 
officers at Stanford (“They didn’t un- 
derstand it, so they figured that I 
must be smart”) and in 1978 Brooks 
shipped off to California. 

It was here that the young Aussie de- 
veloped one of his basic research strate- 
gies. “I figure out the fundamental, un- 
stated assumption in everyone else’s 
work, then negate that assumption.” At 
the time, everyone else was struggling 
to teach mobile robots how to recognize 
obstacles so they could then avoid 
them; Brooks concluded it would be 
much simpler to train them how to 
identify open spaces. 

At Stanford, and then as a junior re- 
searcher at MIT in the early 1980s, 
Brooks grew disenchanted with the di- 
rection in which AI research was go- 
ing. Since the early days of robotics, 
vision had remained a problem. Tasks 
humans do without thinking—like 
recognizing a coffee cup on a cluttered 
desk, then picking it up—turned out 
to be amazingly difficult for robots. 

Over the years, practitioners of “tra- 
ditional AI” had developed increasing- 
ly elaborate “mental maps” to help ro- 
bots understand their surroundings. 
Problem was, automatons relying on 
mental maps would often spend min- 
utes, or even hours, “thinking” about 
what they saw before they made a sin- 
gle move. Even so, most couldn’t me- 
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ander through unfamiliar surround- 
ings without crashing into things. 

Real-world intelligence can’t work 
this way, Brooks thought. While flying 
back home from a conference in 1984, 
he scanned a scientific paper on carri- 
er pigeons. Pigeons obviously don’t 
maintain human-style maps of where 
they have been, yet somehow they de- 
ploy a variety of instincts to find their 
way home. 

An idea fermented in Brooks’ head. 
The concept was to eliminate robots’ 
mental maps and replace them with a 
hierarchy of simple preprogrammed be- 
haviors, or intuitions. Like baby ani- 
mals, robots would react to the world 
based on these instincts. Brooks dubbed 
his idea “intelligence without reason.” 


ver the next several years, 

Brooks developed a series of in- 

sect robots with then-student 
Colin Angle to demonstrate this princi- 
ple. These robots didn’t think, they just 
traveled. Take the six-legged beast 
called Ghengis, Brooks’ favorite robot: 
Its primary form of behavior was to 
chase after anything that moved. If it 
bumped into an object while in hot 
pursuit of, say, a person who happened 
to be walking by, a lower-level behav- 
ior—such as “step over the obstacle"— 
would take over. And if the object was 
too large to step over, an even lower- 
level behavior would direct the robot to 
back off and try another direction. Like 
ants wandering through a forest floor, 
Ghengis and the other mechanical 
arthropods could march adroitly 
through a rock-strewn space without 
the benefit of planning or reasoning. 

The concept shook up the AI estab- 
lishment—and for good reason. “If what 
I'm arguing [about the nature of intelli- 
gence] turns out to be true," Brooks ex- 
plains, then some other roboticists' ca- 
reers "will have been a waste of 
time....But that's the way it always is in 
science." Nor did Brooks stop at insects: 
He claimed his behavior-based theory of 
robotics could be used to create higher 
intelligence as well. Intelligence, he ar- 
gued, arises not so much from abstract 
reasoning, as AI researchers had usual- 
ly assumed, but from interacting with, 
reacting to, and learning from the phys- 
ical world. If one forged robots capable 
of complicated enough interactions with 
their environment, intelligence would 
eventually happen. “Humans,” Brooks 
states, “may not be a whole lot smarter 
than dogs." 

The roboticist's original plan was to 
progress from robot insects to automa- 
tons modeled on increasingly advanced 
animals: first a mechanical lizard, then 
perhaps a dog, and finally a human. 
But all that changed on January 12, 
1992. For sci-fi neophytes, that's the 
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how Cog's chief builder 

graduate student Cynthia 
pt odney 


to twist and turn 
> humanlike 


ILITY. Even if Cog 
meda fed up with 
creator, it can never 

ay: Its torso is bolt 
ed to a tabletop. "The pro 


prominently on the wall 
a few feet from Cog 


day in the movie 2001: A Space 
Odyssey that the renegade computer 
Hal is switched on. Brooks was show- 
ing the film at his house to celebrate. 
Suddenly, "it started eating away at 
me: We don't have a space station like 
in the movie..we don't have a moon 
base..and it looked like we weren't 
even going to have Hal by 2001." 

Over the next few days, “I started 
thinking, ‘Gee, I want to build Hal.'" 
Deeper motivations also goaded him: 
Critics had attacked his insect robots 
for not doing anything useful; design- 
ing a humanoid would prove once and 
for all that his theories applied to high- 
er intelligence. A few weeks later he 
shocked his graduate students by an- 
nouncing that they would do just that. 

“T like to build cool things,” Brooks 


“What could be cooler than the 
great science-fiction dream of a hu- 
man-equivalent robot? 


eam of about u- 
dents to discuss what it means to be 
conscious. How will one be able to tell 
if Cog is conscio that even an an- 
swerable question? A visiting philoso- 
pher does most of the talking, re- 
sponding to students’ questions with 
terms like “token physicalism” and 
“homunculus” in a heavy Germanic 
accent. “If it walks like a duck and 
quacks like a duck, then it is a duck,” 


t is late afternoon. Brooks is meet- 
ng with 


Brooks volunteers at one point. 

The meeting drags on, like a late- 
night PBS documentary that hasn't 
been sufficiently edited. Brooks is 


. He twirls an orange pen 
is finger. He pulls a curl of 
hair across 
left right hand. He 
tug: under h 
Finally, he pipes up aga 
speculation is way too premature. 
Maybe by building something we can 
open up another can of worm: 
Crafting Cog is something that 
Brooks finds little time to do these 
days. Between speeches, classes, su- 
pervising grad students, and “you 
guys"—Brooks points accusingly at a 
reporter—‘I can't get anything done.” 
Spending a day with Brooks means 
watching a mad rush to complete 
these tasks and free a few precious 
minutes alone at the end of the day. 
Still, Cog is behind schedule. This 


HEARING. Eventually 
Cog will learn to associ- 
ate sounds with objects. 
Several ears—sensitive 
microphones with earlike 
sound guides—will record 
incoming noises, while a 
digital signal processor 
will filter out background 
noise and decide the di- 
rection and other impor- 
tant characteristics of in- 
coming noises. 


ARMS. Most robots 
smash clumsily into 
things when they try to 
wave their arms. When it 
has both of its arms at- 
tached, Cog will be a bit 
more sensitive: Torsional 
springs built into the joints. 
will sense resistance so 
Cog can stop and then try 
something else. 


BRAINS. Talk about dis- 
embodied: Cog's brain 
sits exposed on a com- 
puter rack (not shown) 
next to its body. It con- 
sists of several dozen 
parallel processing units. 
that can do different 
things at the same time. 
Groups of processors will 
simultaneously coordinate 
the various parts of Cog's 
body. A bank of TV moni- 
tors next to the brain al- 
lows researchers to visu- 
alize activity in each of 
the processors. 


ing agency dares support the radical 
project directly.) It's also because of 

s sheer compl Brooks’ theory 
that robots learn from interacting with 
the real world requires Cog to mimic 
humans as much as possible. And that 
means hardware of unprecedented so- 
phistication. For example, Cog's fore- 
arms will contain springs that sense 
resistance, to prevent them from 
breaking things. 

Like a lenient orchestra conductor, 
Brooks draws the best from the team's 
individual strengths. Each player is 
given a different part to play (in this 
case, assembly and design of Cog's 
body parts), but Brooks lets them de- 

[Continued on page 109] 
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Images of animals 
and traces of 
rituals from 
22,000 years ago 
have come to light 
n a cave in France. 


BY SANDY FRITZ 


WONDERS IN A 
OEGRET GAVE 


lhe discovery reads like à page 
from an Indiana Jones seript 
Three explorers wriggle 
though 40 feet. of slimy tannel 
and drop to the floor of an ink* 
black cave. The beams of their 
flashlights reveal treasures 
unseen by human:eyes for 

22,000 years 
Relics from an Ice Age hunting cul- 
ture surround the visitors. The walls 
are decorated with beautifully ren- 
3 dered drawings and engravings of ex- 
; tinct animals: woolly rhinos clashing 
u horns, shaggy mammoths ambling to- 


w gether, lions crouched ready to leap. 
Nearby are hearths littered with cha 


coal gments and tools, Perhaps 
most intriguing, the skeletons of a 
many as 40 bears are scattered acros 
the floor. Everything is preserved just 
as the artists left it 220 centuries ago 
Were bears slain in the cave? Were 
conducted in front of the im- 
5 ages of bison, horses, and mammoths? 
Did the artists, living during the cold- 
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est moments of an Ice Age, visit and 
embellish the site over centuries? The 
answers to these and many other ques? 
tions are perfectly preserved on thd 
cave's walls and floor, waiting to reveal 
their secrets to archaeologists. But to 
find out what has already been leang 
ed, POPULAR SCIENCE talked with cave- 
art experts in Europe and America 

A government employee" discovered 
the hidden art. For seven years cave 
prospector Jean-Marie Chauvet and 
two volunteers had combed the cliffs 
of the Ardeche region on behalf of the 
French government, looking for a find 
On December 18, 1994, the 
felt a draft of air streaming 
sure in a cliff face, cleared 
the passage, and began crawling. 
After scrambling down a 20-foot-deep 
shaft at the end of the tunnel, they 
dropped to the floor of a large cav 

Chauvet sensed something extraor- 
dinary was afoot. Before moving, he 
and his companions removed their 
shoes and agreed to walk in each oth- 


from a fi 


ers fobtsteps to avoid destroying any- 
things it Was surreal," recalls Chauvet. 
ZThe stalactites and stalagmites 
Seemed to glow." 

The @rept down a narrow 
corridor Operied into a lofty gallery 
strewn with large bones. As their flash- 
lights played along the wall, a mam- 
moth traced in red appeared, More ani 
mals materialized: rhinocerc 
horses, bears. Chauvet says he “fol- 
lowedtlte eyes of the animals’ to a sec- 
tion that opened into another gallery 

Inside the second chamber was the 
Skull Of a bear perched atop a lime- 
stone block: “We felt like we were en- 
tering a mystical place,” Chauvet 
says, “I wanted to pinch myself to 
make certain I wasn't dreaming. 

On Christmas Evé, Chauvet report- 
ed his find to the government. On 
December 30, Jean Clotte: rt 
Specialist from France's Ministry of 
Culture, arrived in the town of Valon 
Pont d'Arce in southwestern France 
near the cave “expecting to see fakes.” 


S, a cave 


i 
HIS 


Public access to the Lascaux cave in 
France was barred in 1963 to protect 
the cave's walls. 

But work by Benjamin Britton, an 
assistant professor of fine arts at the 
University of Cincinnati, will soon re- 
open the Lascaux cave—in a sense. 
Britton and a team of computer pro- 
grammers have developed an exhib- 
it that will allow a single viewer to 
don a virtual reality headset and me- 
ander through the space using a joy- 
Stick. If the viewer ponders an indi- 
vidual image long enough, it 
dissolves to a digital video clip of the 


animal or its modern equivalent. 
Other participants can watch the viewer's 
walk-through on screens set up inside a 
replica of Lascaux's “Hall of the Bulls" that 
accompanies the traveling exhibit.—S. F. 


The irregular wall surfaces and the cave 
paintings of Lascaux have been reconstructed 
inside a computer to give audiences a magical 
mystery tour. 
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let m horses, the 
modem horses, is identi- 
eyes and their 


a mes, Below them, a 


artist didn’t e 
det looked like, since 


Clottes left saying he had witnessed 
“one of the wonders of the world, one 
of the masterpieces of humanity.” The 
cave—actually a Y-shaped under- 
ground network of limestone cham- 
bers—was named Grotto Chauvet in 
honor of its discoverer. 

About 200 caves in southwestern 
France and northern Spain have yield- 
ed traces and sometimes troves of cave 
paintings from the Upper Paleolithic 
period, which spanned the years from 
40,000 B.C. to around 10,000 B.C. But 
Grotto Chauvet is unique because it 
was perfectly preserved by a prehis- 
toric landslide that sealed its entrance 
hundreds of centuries ago. 

“For a lot of the caves, especially for 
those discovered at the turn of the 
century, we have the walls, but we 
don’t have the detail from the floors,” 
says Randall White, an anthropology 
professor at New York University. 
“On the floor of Grotto Chauvet, 


everything is basically in place—torch 
fragments, stone tools, fire pits, and 
bones. We have well-preserved evi- 
dence of all the activities that were go- 
ing on in and around these paintings. 
And that's critical." 

The most conspicuous artifacts are 
large bones, which have been cemented 
to the floor by dripping, limestone-rich 
water. Specialists have identified them 
as the remains of about 40 cave bears, 
a ten-foot-tall extinct relative of the 
grizzly bear. Also spotted by Chauvet 
and confirmed by specialists are the 
perfectly preserved footprints of bears 
intermingled with the footprints of hu- 
mans. "There's been considerable spec- 
ulation about cave bears and the possi- 
bility that they were the focus of some 
sort of religious activity,” says White. 
^We now have real evidence that we 
can use to evaluate that notion." 

Several explanations for Grotto 
Chauvet's bear remains have been pro- 
posed. In one scenario, the bears wan- 
dered into the cave to hibernate and 
died in their sleep; the hunters found 
the cave full of bones and decorated it 
with paintings. This theory is support- 
ed by the discovery of bear claw marks 
on the wall under some of the painted 
animals. Other possibilities are that 
bear bones were scavenged and 
brought to the cave or that wild bears 
were killed on the site. But it is also 
conceivable that there is no connection 
between the remains and the artwork. 
"There's no guarantee that the pres- 
ence of the bear bones had anything to 
do with humans," warns White. 

What he finds most intriguing is the 
large limestone block in the center of 
the deepest gallery with a bear skull on 
top of it. "When humans come into 


HEIGHT OF THE ICE AGE 


seal 23RD. CENTURY B.C LAND AREA 


GLACIER 


these places and start picking up skulls 
and posing them in specific places, it 
starts getting interesting,” he says. 
Denis Vialou, a professor of prehis- 
toric art at the National Museum of 
Natural History in Paris and one of the 
few experts so far allowed in the cave, 
points out that bones have been found 
at other sites, including the famous 
Lascaux cave about 150 miles west of 
Grotto Chauvet, as well as a cave 
Vialou excavated 20 years ago called 
Fontanet. “When Lascaux was discov- 
ered they found reindeer bones on the 
floor,” he says, “but on the cave walls, 
there is just one reindeer. There was no 
relationship between the art and the 


Europe circa 20,000 B.C. was a glacier-dominat- 
ed landscape, with a mile-high polar ice cap en- 
shrouding Scandinavia and most of northern 
Europe. The harsh conditions favored grassland 
that provided fodder for large grazing mammals. 


Like human beings, these two animals were 
hunters. Left, a spotted hyena, and on a smaller 
scale, the only known representation of a spot- 
ted leopard in Upper Paleolithic art. 


IRREPRESSIBLE ARTIST 


When modern human beings first appeared in Europe, 
constant innovation in tools, weapons, and decoration 
was their hallmark. Finds from the Upper Paleolithic peri- 
od (40,000 to 10,000 B.C.) attest to the artistic insight and 
technical skill of these people. Common art themes, 
weapons, and tools suggest a body of shared culture in 
Upper Paleolithic Europe.—S. F. 


À Tha iorra e Ule aes evt a ni e d 
Pape in 1892 helped est Upper Paleolithic people as true 
artists. Several pieces were uncovered from the cave, including 
this inch-and-a-half-tall carving in mammoth ivory of a young 
woman with elaborately plaited hair. It dates to about 22,000 
years ago. 


The teeth of lions and bears that make 


from the Atlantic coast about 100 miles 
from the site of the find, 
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bones. What we found were the re- 
mains of prehistoric lunches. The same 
held true for Fontanet. The artists sim- 
ply left their trash on the floor of the 
cave.” 

But at Grotto Chauvet, the presence 
of so many bones makes it unlikely that 
these are lunch or even feast remains. 
The cave also has an unusual number 
of bear paintings on its walls. “It is true 
that on the walls there are a great 
number of bears, and on the floor there 
are a great number of bear bones,” says 
Vialou. “But we don’t know if the two 
are connected and must not jump to 
conclusions.” 

One thing’s for certain: People adept 
at slaying mammoths and lancing bi- 
son could certainly kill a bear if they 
were so inclined. By the time artists 
drew on the walls of Grotto Chauvet 
an estimated 22,000 years ago, human 
beings in Europe had big-game hunt- 
ing traditions that were at least 
18,000 years old. 


e artists of Grotto Chauvet were 
modern humans, physically and in- 
tellectually identical to people to- 

day. Their key hunting weapon was a 
fairly recent invention. The spear 
thrower was a handheld rod about two 
feet long with a small hook at the end 
that accepted the hollowed shank of a 
spear butt. Fitting the spear into the 
spear thrower and casting it overhand 
increased the arc of the throwing arm, 
hurling a lance at twice the speed, over 
twice the distance, with twice the accu- 
racy, of a handheld spear. It’s a weapon 
that required a big windup and a lot of 
space to wield. It rewarded agility and 
speed rather than brute strength. 

Armed with this weapon, people 
hunted in a Europe that would be un- 
recognizable to us today. Strip away 
the forests, replace them with the rich- 
est Nebraska grassland, and sprinkle 
in some stunted stands of trees and 
boggy moors. Now imagine a mile-high 
glacier terminating near modern-day 
London, spreading in an arc across 
Siberia [see map]. The Alps and 
Pyrenees were blocks of ice. This phase 
of the Wiirm glaciation was probably 
the coldest ever to challenge modern 
humans in Europe. 

Upper Paleolithic cultures not only 
survived, they thrived in the deepest 
chills of the Würm glaciation. The dis- 
covery of ivory sewing needles suggests 
that their clothing of hides and fur was 
probably tailor-fit; their huts were 
dense and frequently lined with cobbles 
and heat-retaining hearths. These an- 
cient Europeans were opportunistic 
hunters, snaring all types of animals, 
but preferring the big, meaty ones. 
Groups of people regularly trekked 

[Continued on page 104) 


HOME GARDENING BREAKTHROUGH! 


AT LAST... A REAR-TINE TILLER 
ESPECIALLY FOR SMALL GARDENS! 
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The 4HP JUNIOR" Model 


* SAVES YOU MONEY! Half the price of larger 
rear-tine tillers. 


* SAVES YOUR BACK! Forget spading and raking! 
The 4HP JUNIOR® Model prepares your 
garden in a fraction of the time with 
none of the backache! 


* SAVES HAND WEEDING! Instant, 
accurate DEPTH REGULATOR adjusts 
for shallow cultivation to uproot, chop 
and bury weeds seeds while you simply 
guide it up and down between rows. 


* SAVES GARDEN SPACE! Narrow, 14" 
tilling width allows you to plant your rows closer 
together. Grow more in less space! 


* EASY TO USE! With its tines in the rear and engine 
out front, the 4HP JUNIOR® Model is so well bal- 
anced you can handle it with JUST ONE HAND*. It 
won't shake you to pieces like front-end tillers do! 


* EASY TO TURN AND MANEUVER! Because the 
Junior is light and compact (but strong!), you can 
turn it and maneuver it in tight places with 
wonderful ease! 


* BUILT TO LAST! Like our larger models, the 4HP 
JUNIOR” Model is covered by a Full, No-Time-Limit 
Warranty — the best 
in the business! 

(For a free copy of the warranty, 


please write to the address in 
the coupon.) 


There's so much more to know about this wonder- 
fully different and better idea in small garden 
tillers...like how you can use it to build super-rich soil, 
no matter what your soil conditions, for a more 
successful garden! 


Why, for heaven's sake, suffer any longer with a 
FRONT-END tiller like the one shown here - the type 
with its revolving TINES IN FRONT and NO POWER 
to the tiny wheels? They shake the living daylights 

out of you and make 
TORTURE! | you leave footprints 
and wheelmarks in the 
soil. They make 
gardening TOO HARD! 
But the TROY-BILT* 
JUNIOR* Model makes 
it easier and more 
enjoyable than ever! 
Send for full details 
today! 


Turns on a dime! 


No more hand weeding! 


Please mail the coupon today, or 
call Toll Free 
Dept. 


1-800- 767. 9900 2 
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The 
opartans 


BY DAN McCOSH 
FORD ASPIRE 
GEO METRO LSI 


HYUNDAI ACCENT 
KIA SEPHIA RS 


The least expensive cars sold in the: 
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United States are amaz 


f you are tempted to shop the new-car show- 

rooms after cruising the used-car lots, you 

may be surprised to find that the least ex- 

pensive cars on sale in the United States 
aren’t household names anymore. Familiar 
Japanese and European imports, as well as do- 
mestic subcompacts, have moved steadily up- 
scale in size and price, while imports from Ko- 
rea now dominate the bottom rung of the price 
ladder. GM's low-cost entry-level car, the Geo 
Metro, is made by Japan's Suzuki Motors in a 
Canadian plant, but three of the cheapest cars 
sold here—the Hyundai Accent, Ford's new As- 
pire, and the Kia Sephia—are manufactured in 
Korea, 

Korea has often been called the “next Japan,” 
producing small, fuel-efficient cars where man- 
ufacturing costs are low and the ambition to 
succeed is high. But Korean cars haven't been 
an instant replay of the success of Volkswagen 


SA 


in the 1960s, or of Nissan, Toyota, and Honda in 
the 1970s. One notable difference: Unlike when 
the Toyota Corolla burst on the automotive 
scene at half the price of most of its competition, 
the new economy cars aren't all that inexpen- 
sive compared with contemporary domestic 
subcompacts like the Dodge/Plymouth Neon, 
Ford Escort, and Chevrolet Cavalier. 

It's a tougher world today, with requirements 
for safety equipment such as air bags that cost 
as much on an inexpensive car as an upscale 
model. An ultra-small, fuel-efficient car hasn't 
quite the appeal it had, either. Mainstream cars 
are considerably smaller and more fuel-efficient 
than past models, and with gasoline plentiful, 
interest in fuel economy for its own sake is di- « 

Which raises the question: Exactly what doà 
you get in a mini-sedan that costs less than? 
$10,000? Does cutting prices mean cutting cor- £ 


€ a 


ners? To find out, we assembled four of the newest low- 
price, four-door economy cars—the Hyundai Accent, the 
Ford Aspire, the Kia Sephia, and the Geo Metro. 

The main attribute they share is their price, with base 
two-door models starting in the $8,000 to $9,000 range, and 
the four-door sedan versions up to a thousand dollars high- 
er. This category spans a substantial difference in size. The 
Aspire and Metro are built on platforms with slightly less 
than a 94-inch wheelbase. The Sephia's wheelbase is 98.4 
inches, the Accent's is 94.5. An interior volume of 82.3 cubic 


y feet for the Aspire and 81.4. for the Metro compares to 87.8 
layout in the Ford As- for the Accent and 90.6 for the Sephia. 
pire (top). The Geo The Metro and Aspire, in fact, are among the smallest 


Metro (left) stands cars on sale in the United States today. They're small 
out in finish quality enough to impart at least a bit of nostalgia for the days 
and legibility of the in- when most imports could be immediately identified as “for- 
strument with — eign"—utterly different from domestic sedans. 
the H Accent Strange as it seems, the Geo Metro is the most “foreign” 
(below left) a dose in the group. The Metro extemporizes on the urban-car 
second. The Kia Sephia theme with a base three-cylinder engine, the only three- 
(bottom) is the plain banger in the United States—a growly, personable engine 
Jane in the group, with more shake at idle than a bartender. The all-alu- 
si forward but minum, 1.0-liter, 57-horsepower engine gives the two-door 
with less structure and Metro one of the highest EPA mileage ratings—48-mpg 
quality materials. Un- — highway—of any car on sale in this country. Our test car, 
usual was the extra- however, had the larger, 1.3-liter, four-cylinder optional en- 
cost radio, absent gine and the extended, four-door body, a combination that 
from our test car, that — raises the level of expectations significantly. 
left a blank spot in the The Metro’s execution is finely crafted for the most part, 
center console—no a contemporary body with a clean, well-done interior. In 
fault of the vehicle, many ways it is a model of straightforward design with a 
but one reason the touch of pizzazz. It is marred, however, by a lack of detail- 
Sephia’s base price is ing, including a decklid without a finish coat of paint on 
W. the undersurface. The base and optional equipment list is 

extensive, starting with stan- 

dard dual air 

bags, full 


Interior room separates the Spartans into two 
groups: the tiny, urban Ford Aspire (below) and 
the Geo Metro (right). The Kia Sephia (opposite 
page, left), and Hyundai Accent (far right), are 
comparatively larger, hence more mainstream. carpeting, and a pass-through, fold-down rear seat. Our 
test car also had antilock brakes for the disc/drum combi- 
nation and a CD player, resulting in a price tag well 


into five figures. 
The new Metro has a reengineered body and 
chassis that adds to passenger safety and han- 
dling precision. It's rigid and tight, so it 
should provide a good platform for precise 
suspension control, but that's not what we 
found. The four-door Metro has the same 
93.1-inch wheelbase as the two-door, but 
has a longer body overall, with substan- 
tially more rear overhang. It wobbled 
through the slalom, despite its relatively 
sophisticated, fully independent suspen- 
sion. Overly light power steering with little 
feedback marred the handling, making high- 
way driving a chore. The antilock brakes pro- 
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duced longish stopping distances. Even with the optional, 
70-hp engine, zero to 60 mph acceleration is in the 14-sec- 
ond range, marginal for keeping up with freeway traffic. 
Passing times were likewise slow. Overall, the perfor- 
mance envelope of the four-door Metro detracted 
from its first impression. The shorter two-door, 
while still slow, is more fun behind the wheel. 
The other truly small car in the test group, 
Ford's Aspire, is a perky replacement for the 
old Festiva. Aspire's standard engine is a 
1.3-liter, 63-hp four-cylinder, which provid- 
ed even less acceleration than the Metro and 
was uncomfortably sluggish on the freeway. 
Handling, however, was predictably solid, de- 
spite the nose-heavy weight distribution. This is 
at least partially due to Aspire's torsion-beam rear 
axle, which controls 
camber changes 


better than the fully independent rear suspension on the 
Metro. Braking was long and prone to rear-wheel lockup. 

Exterior styling is snub-nosed fastback, with a mildly 
humpbacked look that's the result of a tepid attempt to 
provide more rear-seat headroom. Oddly, the Aspire mea- 
sures more rear-seat room than the Metro and in fact has 
slightly more interior volume. But the notchback design 
of the Metro provides significantly more head room and 
air space in the rear seat. The Aspire qualifies only as a 
part-time four-seater, despite having four doors. The inte- 
rior detailing is not exactly plush, although the layout is 
neat and modern. 

Fewer options are available on the Aspire than on the 
Metro. Dual air bags are standard, and antilock brakes are 
optional for $565. An aggravating example of a cut corner 
is the lack of an interior latch for the back door, which 
means you have to shut off the engine to open the rear. (An 
interior latch is an extra-cost option on the Metro.) One of 
Ford's aspirations for the Aspire is to offer a high-mileage 
car that can improve corporate fuel economy. Aspire's 42- 
mpg highway ranking is long-legged, but not in the same 
league as the two-door Metro. 


ie company that produces the Aspire for Ford, Kia Mo- 
tors, is just beginning to distribute cars on its own in 
the United States and still doesn't have full nationwide 
distribution for its own lineup. The new Kia Sephia, a four- 
door sedan on an 98.4-inch wheelbase, is a dramatic con- 
trast to the Aspire. With a base price of $8,895, compared 
to the $9,055 base price for the four-door Aspire, the Sephia 
is a more powerful and larger car, albeit one with some- 
thing less than contemporary styling. 

Our test Sephia lacked power steering and even a radio. 
The lack of power steering makes the Sephia somewhat 
heavy-handed. Power steering is available as an option, 
however—as is the radio. The car responded handily and 
precisely, and the chassis is stable and predictable. Per- 
haps the biggest surprise is the power output of the 1.6- 


liter, double overhead cam 105-hp engine, which is due 
to be enhanced.by an even more powerful 1.8 liter, 122-hp 


same develop- 
ment path as 
Hyundai, which 
originally entered the 
U.S. market with cars 
that gave the impression 
of being dated Japanese 
designs. 

Early Hyundai efforts 
were also bland and lack- 
ing in refinement. The 
new Hyundai Accent 
won't turn heads in traf- 
fic, either, but its redesign 
makes for a refined, well- 
executed package.The in- 
terior is simple, clear, and 
clean, with supportive 
seating and well-put-to- 
gether trim pieces. 

The word for the Ac- 
cent is solid. Solid in con- 
tention with the best 
small cars on sale today 
in detailing, finish work, 
and structure; solid in 
braking, with a four- 
channel antilock system, 
good feedback, and short 
stopping times. And solid 
in its fully independent 
suspension stays. The 
steering is sharp, the ride 
firm but quiet. The Ac- 
cent scored top perfor- 
mance times in the dou- 
ble-lane and slalom tests, 
as well as passing accel- 
eration. It also finished a 
strong second in zero-to- 
60-mph acceleration. 


version. Dual airbags will become standard on LS and 
GS models and ABS is optional only on the top GS 
model. But even the 105-hp engine made the Sephia 
\. a handy winner in acceleration, posting a zero to 
60 time of 11 seconds. 
The Sephia's extra room, higher perfor- 
mance, low cost, and solid handling is offset 
by its inoffensive but downright bland ex- 
terior styling and even more mundane in- 
terior. Detail work adds to a look that says 
economy; the car looks a bit like a work in 
progress. In some ways, Kia is following the 


Acceleration 
DEZIEN 


HUNDAI ACCENT 


j 11.8 
GEO METRO LSi n1 


FORD ASPIRE 
0-60 MPH IN SECONDS 


KIA SEPHIA RS 146 
HUNDAI ACCENT 153 
GEO METRO LSi 18] 


FORD ASPIRE um 
60-0 MPH IN FEET 


HUNDAI ACCENT Lit 
FORD ASPIRE 564 
KIA SEPHIA RS 55.3 
GEO METRO LSi ua 
MPH 
Slalom 
HUNDAI ACCENT - 48.7 
KIA SEPHIA RS 46.8 
FORD ASPIRE LT] 
GEO METRO LSi M1 
MPH 
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More important, it exudes a sense of togetherness accom- 
plished by balance between engine, gearbox, steering feel, 
and handling that makes it fun to drive. 

The Accent and Sephia are closer to mainstream sub- 
compacts than the rest of the group. The 94.5- and 98.4- 
inch wheelbases and interior room are comfortable for all- 
around hauling of people and luggage, while the 
diminutive, fuel-sipping Metro and Aspire are only barely 
acceptable for four passengers plus luggage. 

Our test demonstrated that the ultra-small, fuel-efficient 
urban car is an endangered species. Much of the disap- 
pointment in these vehicles comes from their relatively 
high cost—the smallest cars quickly become expensive 
when popular options are added. The cost, in fact, is in the 
same ballpark as larger, more competent small cars that 
aren't quite so rock-bottom. The Accent and Sephia play in 
a different league than the Aspire and Metro, however— 
they are fully equipped, considerably roomier cars with 
competitive price tags. 

The days when a small import offered a truly low-cost 
alternative appear to be over. Even a small, spartan, mar- 
ginally equipped economy import ends up with a sticker 
that discourages smugness about beating the system. 
Mandatory safety equipment is one reason, but a bigger 
problem is that sales volume is still the way to lower cost, 
and like a Catch-22, these limited-appeal *economy" cars 
aren't selling in numbers that mean low manufacturing 
costs and discounts in the showroom. What you get is the 
ability to ignore gas stations and the ability to park in the 
space of two Harleys. But you have to pay for it. 

The Metro and Aspire offer a high-mileage alternative, 
with some tradeoff in creature comforts, The Kia is in the 
wings. But the clear standout in the group is the Hyundai 
Accent, a satisfying sedan that demonstrates that 
Hyundai has finally arrived. 


Kia is such a fresh name as a retailer in the car business that the 
paint is barely dry on the hundred or so western-state dealer- 
ships that carry this brand. Nameplate recognition is also a chal- 
lenge for Hyundai, despite the fact that this importer landed here 
nine years ago. In the opposite corner, there's the Ford Motor 
Company. In case you've forgotten, this is the company that in- 
vented a car for the masses 86 years ago. And Chevrolet—doing 
business as Geo—isn't exactly a novice either at selling afford- 
able transportation. 

Both Kia and Hyundai have something to prove beyond the 
fact that they're not afraid to rock the establishment. Kia wants 
you to know that a surprisingly roomy and competent family 
sedan is available for a lot less than ten grand. Hyundai is eager 
to spread the word that it's through selling cars that quickly turn 
into clunkers. 

In fact, the Hyundai Accent is the biggest surprise of this test. 
It's a delightful little conveyance that does everything superbly. 
This car deserves to be on shopping lists that also contain the 
Honda Civic, Toyota Tercel, and Dodge/Plymouth Neon. If Sat- 
urns were this good and this cheap, GM couldn't build enough of 
them. 

The Kia Sephia lacks the Accent's fun-to-drive sparkle, but it 
does deliver two compensating virtues: extra interior room and 
more horsepower. No other small sedan can touch the Sephia's 
car-for-the-dollar quotient. 

The Ford Aspire and Geo Metro do excel in miles per gallon. 
Unfortunately, that's not enough now that the new kids have 
proven their point: Small cars don't have to be penalty boxes. 
—Don Sherman 
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Ford Aspire 
Geo Metro LSi 
Hyundai Accent 
Kia Sephia RS 
ACCELERATION 
and HANDLING 


Steering geor Rock and pinion | Rock ond pinion, | Rock ond pinion, | Rock and pinion, 
power ost power assist power assist 
Turning ded (ft) | 33.5 Er as 308 
Brokes (front, rear)... | disc/drum with — | dis/drom with ane! dis/drum with 
power ost | power esis owe ess! | power ass 
EPA MILEAGE 
EAN E] » % 
em — 85 E] a a 
DIMENSIONS 


Front broke pods... sau S$ nne $ 59/35 
Honded/nwi. — | 78/39 [1 130/31 120/40 

L———— | 29/4 473/35 634/25 
LL — | 97/98 38/107 136/88 144/80 
Moll... | 283/107 167/148 450/15 835/55 
Headlamp assembly.. | 126/20 108/20 186/18 178/15 


"bor costs reflect manufacturer s at rae fime allowance muliplied by typical dealership labor res per hour. 


Petersen's 4-Wheel & Off Road 
"4x4 of the Year" 1994, 1995. 


When the new Dodge Ram Club 
Cab 4x4 was named “4x4 of the Year" 
For 1995, we felt doubly honored. Just 
last year, Ram 4x4 regular cab received 
the same honor. This marks the first 
time ever the same truck has won two 
years in a row. 

Of the '95 Ram, Peterseni Four 
Wheel e» Off Road said, "This just may 
be the best full size pickup ever made." 
They noted that it was "...as comfy 
as your living room..."And marveled 
at how "Dodge Ram sneaks through 
trails...and glides over paved byways 
with aplomb...” 

Rams aptitude both on and off road 


can be attributed to an ingenious quadra- 
link front suspension. Its four link design 
results in a smooth ride on the highway, 
while a live solid axle provides Dodge 
Ram 4x4 with exceptional off-road 
ground clearance. 

Ram has the muscle of our Magnum 
engine series, overall the most powerful 
line of truck engines on the planet. It has 
the safety of a standard drivers airbag 
and available four-wheel anti-lock brakes, 
plus the convenience of Ram-Trac shift- 
on-the-fly four-wheel drive. So it's easy 
to see how this 4x4 made it to the top. 

Not that the top is a lonely place. 
After all, there are now two Ram models 
occupying that lofty terrain. 
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We make speakers and music systems designed 


by Audio Hall of Fame member Henry Kloss 
(founder of AR, KLH & Advent). We sell them 
factory-direct - so you can save hundreds of 
dollars. Audio magazine says we may have “the 
best value in the world,” Our SoundWorks am- 
plified subwoofer/satellite speaker system 
(above) converts a multimedia computer or per- 
sonal stereo into a terrific sounding music sys- 
tem for only $199. PC magazine said, “This is 
the best $199 you can spend on yourself.” 


CALL 1-800-FOR-HIFI 


| CAMBRIDGE 
| SOUNDWORKS 
The Country's Largest Factory-Direct Stereo Company. 


311 Needham St., Suite 126 Newton, MA 02164 
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Wonders in a secret cave 
[Continued from page 96] 


hundreds of miles between seasonal 
hunting bases, bagging quarry for 
roasting: mammoth, bison, cow, horse, 
reindeer, and elk. Detailed examina- 
tion of several habitation sites reveals 
that they also gathered a wide array of 
edible nuts, fruits, and plants. They 
knew when and where the big game 
animals migrated, their favored routes, 
and how best to kill them. They antici- 
pated and exploited salmon runs and 
the seasonal movements of birds. 
Carvings in ivory, bone, and stone 
along with cave art hint at how well 
these people understood the behavior 
of their prey. 

The images preserved on the walls of 
Grotto Chauvet and other caves show 
what concerned humans most: the 
study of animals. The artists portrayed 
their subjects with realistic details. 
Mammoths look woolly in the pictures. 
Drawings of horses are so accurate zo- 
ologists can identify their species and 
even gender. Elk crossing a river crane 
their necks above the waterline, just as 
they do today. Even across the millen- 
nia, we can recognize what the artists 
saw: horses, bulls, lions. “Artwork from 
this time period is remarkably bold and 
confident," says Harold Dibble, associ- 
ate curator of European Archaeology at 
the University of Pennsylvania 
Museum. "With just one line, the artist 
defines an animal's rump, the back, 
and the body. A few more lines, and 
antlers and muscles stand out. The 
artists rarely made mistakes." 

The animal drawings so far identi- 
fied at Grotto Chauvet stand out not 
only as technical achievements in art, 
but also for the curious subject mat- 
ter they display. Many of the images 
are of bison, horses, and bulls, com- 
mon in cave art of the Upper 
Paleolithic. But the dominant image 
at Grotto Chauvet is the woolly rhi- 
noceros, rarely seen on cave walls. 
The woolly rhino was not an animal 
to be trifled with. “Modern rhinos 
charge into hails of bullets from high- 
powered rifles," says NYU's Randall 
White. ^I wouldn't want to be stand- 
ing in front of the prehistoric version 
holding a spear." 

The second-most common image 
found in Grotto Chauvet is that of the 
lion, another animal that must have 
frightened Upper Paleolithic people 
and occasionally turned the hunter into 
the hunted. "In this cave particularly, 
there are many so-called danger ani- 
mals painted on the walls," observes 
Brigitte Delluc, the curator of another 
French Upper Paleolithic site called 
Abri Patuad. Other danger animals in- 
clude a spotted leopard and chillingly 
accurate renditions of cave bears. 


These *power" animals were symbolic 
to hunters in some way, says French 
expert Denis Vialou. 


t's tempting to deduce that artists 

armed with charcoal from a fire pit 

strode up to the cave walls and 
composed the images. But in reality, 
the procedure was far more complex. 
The pigments used to create most 
Upper Paleolithic wall paintings— 
even simple black and red pigments 
like those found in Grotto Chauvet— 
are almost always a complex concoc- 
tion of minerals. The black pigment 
used in Lascaux, for example, is com- 
posed of 40 percent calcium phos- 
phate (obtained by heating bone to a 
temperature of about 400°C, then 
grinding it to a powder), 25 percent 
powdered quartz, and only 15 percent 
manganese dioxide, the ingredient 
that gives the mixture its color. 

Putting the powders into a paint so- 
lution was also more complicated than 
it appears. "The best binders are gener- 
ally blood or egg white," says White. 
“Also saliva, or calcium-rich water that 
is often found in caves. These things re- 
ally saturate the surface and stain the 
paint into the wall rather than just ad- 
hering to the surface." 

The cave itself may have been mined 
for the paint's raw materials: man- 
ganese dioxide for black, and iron ox- 
ides called hematite for red. Curiously, 
red is reserved primarily for portraying 
bears, followed by mammoths, horses, 
and rhinoceroses. Enigmatic signs— 
dots, dashes, and checkerboards—also 
rate red paint. “You tend to find these 
symbols when you enter a new part of 
the cave, both in a physical sense and 
when the animal themes change,” says 
the University of Pennsylvania’s 
Harold Dibble. “One current specula- 
tion is that they serve as markers to 
identify parts of the cave.” 

It’s possible that the brushes—if 
brushes were used—along with other 
painting paraphernalia will be found, 
which would be a first. Lamps used by 
the artists to illuminate the work area 
are still visible on the floor. A lamp was 
frequently no more than a flat stone 
with a natural depression to hold ani- 
mal tallow that was burned with moss 
or juniper-twig wicks to produce 
smoke-free light. When Vialou visited 
the site, he saw carbon black on the 
walls near some of the paintings, sug- 
gesting that brush torches were also 
used for light. 

Light from these sources not only 
helped artists create the drawings but 
also must have made the cave’s 300 or 
so engravings stand out in contrasting 
light and shadows. Some, such as an 
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Wonders in a secret cave 


Contin 4] 


owl, appear to have been traced by 
naked fingers on a muddy wall, while 
the shapes of other animals, such as 
horses, may have been scored into the 
surface by sharp flints. 

Fire pits must have also provided a 
measure of light and warmth to the vis- 
itors. Vialou recalls seeing about five 
separate sites lined with cobbles and 
packed with ashes and charcoal. 
Radiocarbon dating will provide valu- 
able insight into when the cave was 
used, but Vialou's instincts as an exca- 


vator and as a specialist in this epoch 
tell him the art was the result of sepa- 
rate events spanning hundreds of 
years, gradients of time that may be too 
small to be clearly pinpointed by car- 
bon dating. 

The French authorities who will 
eventually excavate the find have 
their hands full. Once the cave's seal 
was broken, dry air entered the site; 
this must be controlled if there is any 
hope of preserving the artwork. The 
exhalations of human visitors are al- 
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so a threat, because they promote the 
growth of fungi on the cave walls. 
Finally, the entire floor is a precious 
artifact that must somehow be pro- 
tected from the footsteps of the peo- 
ple who will excavate it. Currently, 
officially sanctioned visitors remove 
their shoes after entering the main 
gallery and remain on a narrow path 
of plastic. This will probably be up- 
graded with some kind of scaffolding 
before any serious work starts. 

In the meantime, the entrance 
tunneled by Jean-Marie Chauvet is 
barricaded by a massive door, with 
surveillance cameras posted to scan 
the vicinity. Guards stand watch 
around the clock. Because of the 
damage caused by the simple act of 
breathing, tourists will never be al- 
lowed to enter the cave. There is 
hope, however, that Grotto Chauvet 
and other sites containing prehis- 
toric artwork will be opened to the 
public via virtual reality displays 
that allow viewers to wander the 
caves and even interact with the im- 
ages [see “Virtual Lascaux"]. 

If the artwork's estimated date of 
20,000 B.C. holds true after radiocar- 
bon dating, it would place Grotto 
Chauvet near the apex of Upper 
Paleolithic culture. But from there it 
was downhill. The Würm glacier be- 
gan shrinking about 15,000 years 
ago and never returned. The sea lev- 
el rose, land masses shifted, forests 
began to spread, and grasslands be- 
gan to shrink. *A lot of the animals 
that constituted the subject matter of 
these cave paintings disappeared," 
says White. "Some 13 species of large 
herbivores became extinct in western 
Europe about 12,000 years ago." 

Cave painting, and the culture that 
produced it, vanished. "These people 
didn't die out," says White. ^We know 
that, because there is no break in the 
tool-making industry. But different 
generations of the same people were 
faced with a very different world, a 
world totally forested, with complete- 
ly different kinds of animals, and re- 
quiring different technologies and 
survival strategies." 

Even at the height of Upper Paleo- 
lithic culture, it is doubtful that any- 
one lived in the grotto. None of the 
deep, painted caves of the period have 
shown evidence of human habitation. 
"The caves were not community cen- 
ters; the images were not meant to be 
seen by everybody," says Denis Vialou. 
“Rather, I think we see a collection of 
sacred symbols. Cave art is the result 
of the people's need to solidify and pro- 
tect the symbols. These were secret 
places." 
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were created on the insides of my closed 

eyelids. While in this super-relaxed but 

hyper-aware state, the special Learning 

CD began unfolding its magic 
programming, 

A Vacation in 22 Minutes 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. "Bonjour, 
mon ami," she said. In an almost 
unconscious way I began following the 
dialogue. The ment lnagery was so 
intense I not only understood what was 
going on, it was like I was there. 

Leaming at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after a hard day at work. 
According to one college professor, “It 
may be the most powerful learning tool 
since the invention of the book.” 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness. It feels like the best 


ADVERTISEMENT 


Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine™ To Boost Mental Powers, 
Program Your Mind for Success & Launch Fantastic Mind Journeys. 
Plus Get $600 of Free Learning CDs! 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It’s the ultimate 
mind trip. But it's not just for fun. 

Let's say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It’s simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced. 


Speak French, Spanish, 
German & Italian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And l'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology. 

You'll receive 4 introductory language 
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Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics™ reading program 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 
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Let’s say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight. 
Pop in an InnerMind™ Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your “inner 
mind” with positive programming, you 


can rescript negative, self-defeating 
attitudes. I'm including an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 


30-Day Risk Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, the 3-D 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), I’m including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 
tions, including software that links your 
mind directly to a multi-media 
computer. It’s something you absolutely 
must experience. 

Try the Learning Machine for 30 days 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back to me for 
a full refund. 

To order, credit card holders call toll 
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The booklets and catalogs 
listed below provide reliable 
information and specifications 
to help you in planning the pur- 
chase of a variety of products or 
services offered by these depend- 


able companies. 


HOME IMPROVEMENT 


1. GENIE GARAGE DOOR OPENER 
SAFETY AND MAINTENANCE GUIDE 
A valuable brochure to teach your 
family about garage door safety and 
the ins and outs of garage door and 
garage door opener maintenance. 
Free. 


2. GUTTER ALTERNATIVE A two- 
color brochure from Ralnhandler 
provides information on its patented 
alternative to gutters. It gently dis- 
perses the rain from the roof of your 
house. There are no downspouts. 
There is no clogging, no cleaning and 
no trenching, It's made of rugged 
aluminum that is virtually invisible 
on your home. Free. 


3. THE LITTLE GREEN CLEAN 
MACHINE. Bissell Inc. offers a 
compact and portable deep cleaning 
machine that performs with the 
same cleaning action as a Bissell full- 
size deep cleaner. Quickly and con- 
veniently deep cleans spots, spills and 
stains from carpet and upholstery. 
Ideal for small areas including stairs, 
chairs, auto interiors and more. Free 
color brochure. 


4. THE PUR® SELF-MONITORING 
WATER FILTER removes lead and 
other contaminants from your water 
and protects you by shutting itself off 
when the cartridge is full. For more 
information, call 1-800-ONLY-PUR, 
Ext. 121. Free. 

5. WOODFINISHING TIPS BY 
MINWAX offers an all-new 36-page 
booklet filled with step-by-step home 


improvement projects, decorating 
ideas and expert tips and techniques 
designed to help you bring the beau- 
ty of wood into your own home. 
Free. 

6. WATER FILTRATION If you have 
questions about your water, here's 
where to turn for answers: The Good 
Source Book from Teledyne Water 
Pik”. This color brochure describes 
our full line of home water filtration 
products. Call 1-800-525-2774. Free. 


STEREO EQUIPMENT 
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7. CAMBRIDGE SOUNDWORKS" 
catalog has specials on systems and 
components from Philips, Pioneer, 
Denon and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999. Free. 


RECREATION 


8. TIGERSHARK Check out the 
new 1995 Tigershark Personal 
Watercraft. This colorful brochure 
describes our exciting new models. 
From the 900cc, 100HP musclecraft 
to value-packed runabouts, these 
boats are made for maximum fun. 
Call 1-800 5-T-SHARK. Free. 


WINDOWS & DOORS 


9. ANDERSEN WINDOWS & PATIO 
DOOR FACTBOOK has ideas for creat- 
ing distinctive light-filled environ- 
ments using feature windows, patio 
doors and roof windows. Andersen 
Windows, Inc. Call 1-800-426-4261. 
Free. 

10. HURD MILLWORK Find out 
how to get year-round comfort, quiet 
and energy efficiency by “Fine 
Tuning” - choosing the right type of 


window for each side of your home. 
For a free Hurd Fine Tuning 
brochure describing various window 
glass options and their benefits, call 
1-800-2BE-HURD. Free. 

11. MAKING GREAT WINDOW 
DECISIONS Learn the five keys to 
choosing the best window for your 
home with this full-color booklet 
from Pella Corporation. Free 


PERSONAL CARE 


12. SENSONIC™ PLAQUE REMOVAL 
INSTRUMENT by Teledyne Water 
Pik removes plaque and reduces 
stains through sonic technology 

with 30,000 gentle brush strokes a 
minute. Turn your favorite tooth- 
paste into a bubbling foam that pene- 
trates hard-to-reach places. Free. 


HEATING & COOLING 


13. ELECTROSTATIC FURNACE/AC 
FILTERS WEB Products offers its 
complete line of one-size-fits-all 
“WEB” filters to fit your individual 
needs. To inexpensively improve 
your indoor air quality using your 
existing system, call for a free 
brochure, 1-800-342-5880 Free. 


14, NEW TOTAL HOME HEATING 
SYSTEM The Lennox Complete- 
Heat System redefines total home 
comfort. Its revolutionary design 
combines high efficiency home space 
heating with high efficiency water 
heating. And the Lennox Complete- 
Heat has the unique capability of 
providing virtually unlimited hot 
water to meet even the largest fami- 
ly’s needs. The CompleteHeat is 

the latest innovation from Lennox, 
the leading name in home comfort 
for almost 100 years. Free color 
brochure. 


lar 


WOODWORKING 


15. THE WOODWORKERS’ STOR 
CATALOG New! The Woodwork 
Store 1994/95 catalog with hundy 
of new items features 112 full-colc 
pages of domestic and exotic hard: 
woods, veneers, wood parts, specia 
hardware, kitchen accessories, fini: 
ing supplies, tools, books and 
plans... Many exclusive items and 
hard to find specialties. Orders 
shipped in 24 to 48 hours. Toll fr 
ordering. Over 40 years in busines 
Satisfaction guaranteed. Catalog 


$2.00. 


FRE 


To Our Reader 


NAME 


Cny 


STATE 


below: 
1. free 
2. free 
3. free 
4. free 
5. free 


ADDRESS 


6. free 
7. free 
8. free 
9. free 
10. free 


Please send check or 
money order to: 


POPULAR SCIENCE 
P. O. Box 5018 
Pittsfield, MA 01203-5018 


Allow 6-8 weeks for delivery. 


Enclosed is 
$ 


Please send me the items circled 


11. free 
12, free 
13, free 
14. free 
15. $2.00 


priced items 
$ L00 ship. & handling 
$ 


total remittance 


Offer expires August 1, 1995 
Popular Science June 1995 


Bad boy of robotics 


e 
[Continued from page 91] 


termine how best to play those parts. 
The result is a sort of intellectual 
polyphony, with lines of research go- 
ing in many directions at once. *Rod 
doesn't like telling people what to 
think," explains Cog team member 
Joanna Bryson. 

But it's Brooks, with MIT colleague 
Lynn Stein, who'll oversee Cog's pro- 
gression from wired-together chunks 
of hardware to a functioning hu- 
manoid. How this will happen re- 
mains rather hazy. Brooks and com- 
pany will use what is known about 
infant development as a guide. Cog 
will start with simple tasks, like mov- 
ing its hands; then it will learn to play 
with simple objects and toys. Several 
years from now, it might learn to un- 
derstand simple speech. 

Like humans, Brooks says, “Cog will 
have hormones" built into its brain. In 
this case, though, the brain is a collec- 
tion of computer chips mounted on a 
rack next to its body. For example, Cog 
will probably recognize someone in the 
lab as its mother and try to attract her 
attention. Cog might develop a pain- 
avoidance instinct after someone hits it 
in the face a few times. 

Beyond that, the plans get vague 
fast. A paper Brooks and Stein wrote 
on Cog devotes 11 pages to hardware 
but offers just a few short paragraphs 
on Cog's mental development. But 
Brooks isn't worried. “I will call the 
project successful," he says, "if we can 
get to a point where we can leave Cog 
switched on for 24 hours, and Cog 
knows it has been on for 24 hours." 


ot surprisingly, many critics give 
Ness little chance of success— 

most prominently, AI godfather 
and fellow MIT professor Marvin Min- 
sky. On the surface, Minsky seems an 
unlikely antagonist, since his theory of 
intelligence bears striking similarity 
to Brooks’ own. But Minsky, like 
Brooks, loves verbal sparring, and ap- 
parently hates sharing the spotlight— 
something he’s had to do more often 
recently. 

One day last spring, Minsky wan- 
dered into a seminar where one of 
Brooks’ students was describing Cog, 
and began attacking the project as a 
waste of time. Hearing of the commo- 
tion, Brooks rushed to the room, and a 
no-holds-barred shouting match raged 
for an hour, according to students pre- 
sent. Things settled down when the 
two agreed to a formal debate. 

Although the debate didn’t happen (it 
was canceled when the media found out 
about it), Brooks—who never wanted a 
fight with his boyhood idol—insists the 
dispute is history. “Really, we're friends 


about rocking the boat, Brooks worries 
about not rocking the boat enough. 
“When too many people agree with 
me, I worry I'm not trying something 
radical enough." 

With Cog, Brooks has accepted the 
ultimate challenge. “I know I'm not 
going to, but Pd like to get to the bot- 
tom of what is to be human," he says. 
Perhaps, along the way, Cog might al- 
so shed some light on the outrageous 
nature of one particular human—the 
Bad Boy himself. 


now," he maintains earnestly. Then, 
like a child testing how much he can get 
away with, he drops a bombshell: *Mar- 
vin is going to join the project." But 
Minsky himself, accosted at an MIT 
cocktail party, refutes this claim 
soundly. “I'll help out whenever they 
have an interesting idea," Minsky 
says mockingly. “That could happen 
aaa-ny day now." He adds, “Cog is not 
a project, it's a press release." 

The latter comment hits closer to 
the mark. While most people fret 


Sleep Better On Air! 


Frustrated With 


Also it keeps your 


Your Sleep? spine in its natural 
Do you toss and turn alignment. And that 
at night? Cant seem to lowers the tension 


in the surrounding 
muscles. So you can 
sleep comfortably 
in any position and 
wake feeling great. 


find a comfortable posi- 
tion? Does your back 
ache when you awake? 
These are signs that 
your mattress doesnt 


support you properly. 


nn dun 


Select Comforts patented — (C 


With Select Comfort, you each get 
exactly the firmness you need. 


air cushion design has no 
springs or coils ‘that can 
create pressure points and 
uneven support. 


m 


Metal coil mattresses support 
only the firm parts of your 
body, creating pressure points, 
and uneven spinal support. 


Sleep Better On Air 
A Select Comfort adjustable firmness 
mattress doesnt rely on springs or 
water. Air is better 


Select Comfort 
contours to your body. 


Call For More Information 
learn more about this 


You owe it to yourself to 
revolutionary way to a better night's sleep. 


For FREE Video and Brochure, Call 


1-800-831-1211 


Yes! Please rush me a 
| FREE Video and Brochure. 


because it gently Name. 

contours to your Address 

bodys shape. l City. State. 
Zip Phone 


SELECT COMFORT” 


The Only | 
Mattress with 
Push Button 
Firmness Control. 


Mail to: Select Comfort Corporation 
I 6105 Trenton Lane N., Minneapolis, MN 55442 


© Select Comfort Corp., 1995 
— m — m m -—— À -— 


Dept. 4132] 


PopSci for Kids is an exciting new magazine from the editors of 
Popular Science magazine. For boys and girls 8 to 13 years old, this 
new publication brings to life the science and technology from the 
world around us in a fun, fast-moving, dynamic, up-to-date and 
thoroughly entertaining way. 

Every issue, your child will discover people and events to 
stimulate creative thinking. There are interviews with real-kid role 


FA Great NEW 
azine Just 
or Kid 


models and news-makers, colorful pull-out trading cards, and such 
features as “How it Works," "News Net," "Ask Ozzie," "Doing Science," and 
other exciting activities. PopSci for Kids is sure to be the most sought- 
after new pastime for your children, 

We're so sure your kids will love PopSci for Kids, we're offering 
you a money-back guarantee. If at any time PopSci for Kids fails to 
meet your expectations, we'll refund your money on all unmailed issues. 


Order Your Charter Subseription Today! 
CALL 800- 325-7070 «s 


CALL TODAY 
800-616-6716 


OCEAN 
VOYAGER 


Shoppers' Showcase 


| 
A selection of products and services for PoPULAR SciENCE readers advertising rates for this section, write or call Diane Pahl, Direct 
are available directly by mail. Enjoy the fun and convenience of mail Response Manager, PoPuLAR Science, 1000 Town Center, Suite 
order shopping. Please order directly from the advertiser. For 1830, Southfield, MI 48075; (810) 350-3800; fax # (810) 350-3557. 


* THE CUBE " PAINT REMOVAL 
Thwarts Carjacking and SANDING TOOLS 
& Auto Theft 


LVIJSHAVER " 
© POWER TOOLS FOR 
ECOLOGICALLY SAFE 


REMOVAL OF PAINT 
‘© STRIPS 1 SQ. FT. IN 15 SEC. 


Locate Your Stolen Veh. in 2 min. 
se age electronics has enabled the development 
of THE CUBE. THE CUBE ls not an alarm. THE CUBE de- 
feats the Auto Thief & Carjacker leaving them in the 
cold. Your veh, will be disabled in approx. 2 min. 
THE CUBE is invisible & tamper proof when installed. 
Send 69.95 plus 4.50 $ & H to: 


S344 SANDER VAC”: 


Pre-cut dome home kits in a voriety of floor plans up 


PRESCO SFOR DUST-FREE SANDING 10.3000 s. ft. Complete kits start os low as $6,795. 
OF MOST SURFACES. INDOOR Attractive, easy-to-ossemble, energy-efficient. $12 for 
etern and OUTDOOR USE new 100-poge catalog package, Color video S10 more. 


ÆA TIMBERLINE GEODESICS 
2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


CABLE TV DESCRAMBLERS SunQuest , 18 SPEED CARBIKE 
* Quantity Discounts « 24 Hour Shipping =a e convoratie CARON, Bol wan onset 
* Save Money Don't Rent " WOLF F " legsi parts. 1 SEATER PLANS $11.95 
NOBODY BEATS OUR PRICE TANNING BEDS eer bon r EM 6 
Call Us Last For Best Price ma cr Hl gm taxi 
1800-677-0321 m i Ouo cas 
Ane NO FLORIDA SALES Home und Commersiae | 1-800-462-9197 [e MONEY ORDER TO: SPARTA, TN 38583 


FROM FRONT... TO REAR... 


x HERE'S PROOF. Only WeatherTech» mats give WeatherTech® liners 
| TA you all-season protection like this: up to 13 Ibs. of take a back seat to no 
N pliable virgin rubber that's channeled so one when it comes to 
deep it can trap and hold up to 1 1/2 cargo area protection. 
: quarts of water, slush or sand! It Our tough, durable 
| Sezen tpa Wemhelae | your spaciic vehic. > | 
È Zen es. Wee your specific vehicle . . . § 
mats are attractive, with a high- exactly! The WeatherTech® 
so tech design manufactured to fit liner is engineered to grip 
| what you drive. MORE yout cargo and minimize | 
PROOF. You may not oad shift plus a 3 inch GRAND CHEROKEE, 
nna know it, but Cannon™ high lip to contain spills. LINER SHOWN 
MAT SHOWN of England, the So now for the first 
manufacturer of time, WeatherTech® 


H i SPORT UTILITY LINER APPLICATIONS: 
MATSIN re nd poii Ex proiection cap De Blaze « Bravada Bronco» Cherokee Grand Cherokee 
ipment Explore «Land Cruiser e Montero 
M STRIPE Ford, GM, Honda, Toyota, Lexus, | torear! E oie very County, 4.0 = Pain 
Mercedes, Nissar , Audi and others. 4 MINIVAN LINER APPLICATIONS: 
PRICED TO BE THE WORLD'S BEST MAT VALUE: Typical Aerostar (Ext) + Astro/Safari en. e Gr. Caravan 
car mats can cost a small fortune at a car dealer, but FROM Gc Vogager MEV Odyans fruda T Ce MOS OUS Windstar 
WeatherTeche mats are anything but typical! 369.95 eet her ADD CIOA TIONS: 
Deep grooves trap. plus Intrepid * Lexus ES300, LS400 « Maxima 
‘and hold snow, $8 shipping" Mercedes “ S” Class * Taurus/Sable « Vision 
mud or san 


No ANY COMBINATION, araor Today: 

Anti-skid ridges AND WE SHIP FREE! 1(800) 441- 6287 

Prevent slipping Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 


“We pay shipping within the We usually ship within 48 hours. Simply tell us the 


48 contiguous states on 3 make, year and model, and we'll send you the 
orders of a front & back set, WeatherTech? mat or liner engineered to fit. 
two or more sets, or a Express shipping available. 
combination of mats and 


cargo liner. Extra shipping $i 

charge may apply outside (0) (0) u M 

the 48 states. If paying by " 
Automotive Pfoducts Limited 


MATS TO FIT MOST DOMESTIC AND IMPORTED 
CARS, TRUCKS, VANS, AND SPORT UTILITY 


‘Acura « Alfa Romeo « Audi « BMW « Buick * Cadillac Chevrolet 
Chrysler « Daihatsu + Dodge + Eagle «Fiat Ford * GEO * GMC 
Honda e Hyundai e Infiniti « Isuzu e Jaguar « Jeep + Lexus 
Lincoln Mazda * Mercedes » Mercury » Mitsubishi « Nissan 
Oldsmobile Peugeot « Plymouth * Pontiac * Porsche 
Range Rover * Renault + Rolls Royce + Saab « Saturn 

Sterling » Subaru + Suzuki Toyota « VW = Volvo 


check send checks payable 


to MacNeil Automotive ve red tance Products Ein 

A uaa C (0) DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 

WeatheiTechis a registered trademark of MacNeil Automaive Products Limited 


WE GUARANTEE YOUR SATISFACTION. 

1t you are not happy with your order, return your unused 

mats or cargo liner within 30 days for a complete refund, 
less shipping. 


Revolutionary * Easy to Use 


as a feather" on two BIG WHEELS! 
e TRIMS better, far more precisely 
than hand-held trimmers. | 
* Plus, MOWS everything from whole 
lawns (even wet!) to tough waist-high 
growth with incredible ease! Rocks, 
roots, stumps, etc. do it no harm, 
because the DR? has no steel blade 
to bend, break or dull! M 


° Perfect for use with 

riding mowers: takes the 

pa of both your 
iand-held trimmer 

& small-wheels walk- 

behind mower for 

finish-up trimming 

and mowing. A 

delight for anyone 

to use! 


Please mail 
coupon below 
TODAY for 
FREE DETAILS! 


1 YES! Please rush complete FREE DETAILS of the 1 
I Revolutionary DR WER includ- 
ling prices and specifications of Manual, Electri 

1 Starting and Professional Models, and “Off-Season” 
| Savings now in effect. There is no obligation. 

' 


| Name, | 


I 
| Address. | 
1 
City ZIP. 


Hm: COUNTRY HOME PRODUCTS”, Dept. 386 
L Ferry Road, Box 89, Charlotte, VT 05445 


State. 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


x 


Begin part-time and still retain the security of your 
present position. We offer 20 services you can 
perform for your community from your home. No 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


a 4* Wet basement? 4,4 
* Here’ s the solution ^ 
LR to Understand — Step by Step VIDEO. 
Solves Leaking Basement Problems 


Viordi Corp. 
Flushing, NY 
1-800-430-0118 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
P.O. Box C99, Hickory, NC 28603 


5 ou Can Drill Your 
* Own Water Well 


m*a since 1962, thousands of happy 
gardeners and homeowners 
around the world have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells and their 
gardens prove it! You can, 
too. Call or write us today 
and we'll send you a big, 
free package of informa- 
tion about drilling your 
own well with the 
Hydra-Drill™ 
Ask 
about our 


“How To...” 
video! 


C 
Call Today for FREE 

| Water Well Drilling 

| Information Package = 


1-800-333-7762 


7720) 

— - = = 
7720 Anderson Road 
Opelika, AL 36802 

LI YES! sendine FREEINFORMATION PACKAGE and the 

ilustrated guide HOW TO DRILL YOUR OWN WATER WELL. || 


LETS 


Fares 


[17577771 


Phone (must have] © 1985 Deepa 
= ee ee IA €- 


Street Legal 


BUILD A BIKECAR 
1 SEATER - 2 SEATER - PICKUP 
BIKECAR - The Amazing Mini Car You 
Build With Bike Parts. Fast, Fun, Easy 

To Build! Complete 1 Seater g 
Plans $12.95. For 2 Seater 
or Pickup Plans Add $5.00 Wg% 
leach or Order All 3 For Only 
$19.95. To Order Send Check or MO. 
Credit Card Orders Call 1-904-854-8324. 


[Satisfaction Guaranteed or Money Back OCALA, Fi 


it's really possible by making and 
gni cool Badge-A-Minit 


Badge-A-Minit, Dept. PS695 Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


Celebrate July 4th & All Events 
CARBIDE CANNON 


Mammoth Cannons shoot 
‘ri territi BANG! He 
a beng ep time at 


events, Uses pow red 


i ined brass 
ng and fring. Autbentio EESC CATA design, Met 


Some decor when not in vae, Made in USA to las a lifetime, 
cannon, $49.95 postpaid; 17" cannon, 

postpaid; 25 cannon shown here) with rapid firing and 

automatic loading, $119.95 postpald. su o 

the louder the bang! Carbide ammo, about 1 shots, $6.00, 

3 packs for $15.00. 

MasterCard accepted by mall or phone, Give card number & 

expiration. Money-back ag re for FREE CATALOG! 


‘The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
*x Call 1-800-987-BANG (2264) xx 


fo Dore Line 
(404)482-2485 - Ext 602 


Save on Cable rental fees! =s 


CABLE TV. 


DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! 

* 30 DAY MONEY BACK GUARANTEE! 

* QUANTITY DISCOUNTS! 
MASTER CARD ¢ AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


1 1 10117 West Oakland Park Blvd, Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) 


= VOC, 
d, Low Cost, Instantly Available 


niis 
E ground Nus 


fie n Vocal. Eliminat 
Free Brochure & Demo Tape- 
T Sound Dept PS -1 


Demo/inio Request Line (404) 482 'Ext 60 
When You Want Something Batter Than Karaoke! 


Do your own machining and shop work with 
a Smithy 3-in-1 Lathe * Mill © Drill 


^;  FIXIT 
e YOURSELF! 


to use! 
ave Money! 
Save Time! 
*As low as $1095 


For FREE C T Call: TG Smithy 
1 *800- 4SMITHY err: 


Smithy Dept. PS 
1-800-476-4849 


3023 É 2nd Street 
(Ask for opermor PS — ) The Dalles, OR 97058 


[i 
MAGNATRAC. i 


No Belts...All-Hydraulic Drive! 


c 

landscaping, gardening, , 
„Or work for 

others for Extra CASH! 1 


. CATALOG 


STRUCK-KIT « Box 307 « Dept: p 
CESAR U NO Taco aw p 


Earn $1000 


A Week While You Learn High 
Paying VCR Repalr. 

Earn While You Learn... 

Secrets Revealed 


Train at Home 
If you are able to 
work with small 
hand tools and pos- 
sess average me- 
chanical ability, you 
could earn top dol- 
lar part time or full 
time. Ourlearn by doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 
For Free Information Package Send Coupon to: 
Foley-Belsaw Institute, 6301 Equitable Road, 
Kansas City, MO 64120 
“Chuck One Bacon SY 
[IVER Repair, Dept. 62339 
Cl computer Repair, Dept. 64237 l 
TV/Satellite Dish, Dept. 31122 
Advance VCR Repair, Dept. 65044 
C camcorder Repair, Dept. 66054 
[Fax Repair, Dept. 67054 
C Printer Repair, Dept. 68053 
| | Since 1926 [7] computer Programming, Dept. 35070 


l 

l 

l 
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|F chock ven ver 
| | pea or hc 
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/ FOLEY 


| | SEES) 


| l Address 
| City 
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PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces its most powerful SUPER MACHINE that 


REPELS 


PAL 
MICE, RATS, 
SQUIRRELS j 


Thousands report fleas, bats, ants, spiders, roaches, flies, 
and crickets gone OR YOUR MONEY BACK! Bentley's 
SUPER PEST REPELLER blasts out ultrasonic sound that 
is unbearable to pests and they will do everything to avoid 
it but itis harmless to humans and pets. Use them every- 
Where: homes, restaurants, offices, farms, etc. 
Look at what satisfied customers have to say! 
“Have 12 cats, 1 dog, and NO fleas.” Binghamton, NY 
“Haven't seen one ant or spider ‘since | plugged it into 
the wall.” Paramus, NJ 

“All my mice are gone.” Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 

Bentley's SUPER PEST REPELLER is the best! 20 to 100 
times more powertul than competitive units. Registered 
by the Canadian Dept. of Agriculture to repel mice and 
rats. (PCP act Reg #21465). UL listed. EPA est. #. Dual 
transducers blast out ultrasonic sound at 148db and 32 
to 62 KHZ (32,000 to 62,000 cycles a second). Over 3 
million repellers sold. 90 day money back guarantee. 36 
‘month limited warranty. 

Attractive and compact. Walnut and beige finish. Only 2- 
1/2" high and 5" wide. Just plug it in. THAT'S ALL! 
Costs less than a penny a day to operate. 

WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! CA res, add 8% 
tax. Canadian add add'| $3.00 shipping. Info/foreign: 
415-647-7904. CALL TOLL FREE 800-348-6868 Bentley 
For Better Living", Dept. MF65, P.O. Box 31652, San 
Francisco, CA 94131 ©1995 Benteys 


OVERNIGHT DELIVERY CALL! 


53 Ways to Help You 
Qualify for the Job You Want 


Free Facts et 
Diplomas 
Now, at €: in your spare time, 
without any previous experience, 
can train for a money-mak- 
ing career...even get a Special- 
ized Associate Degree. Call or 
‘send for free information on the 
career fied that interests you most and how to train for i 


1-800-595-5505 Ext. 7722 


/ANYTIME—24 hours a day, 7 days a week. 


BUSINESS DEGREE | 
I H Business Management. B CM sg euni 
oe slo CI Eee Engineering Te 
1 Bind coru sce DE nd 
1 C Hospitality. C) Industrial Engineering Technology 

CAREER DIPLOMA COURSI 

Lo E apaty® 
] B Surveying & Mapping Ej Computer Programming'cOBo! 
[| D Dratting E] Personai Computer Spec 

Wier totnm - Dit lino Dein 
l E Deed Mechiice Comput fend Bool ing 

 Electriciar Fit 
I 8 Sera Business. Management. H Fumon Maiden] 
| Gn Repair D VICI unir 
ones Proto 

C) Bookkeepi B Care Specialist. 
1 Sicha e E jourmaiem Short. Story Writing 
V Beitr — CH e 
| Ci Legal Assistant C Teacher Aide 

C) Lepal Secretary C Medical Transcriptionist 
| tee en B fetta 

ir 

[ Sets rage Galan par t 
| Name. 
| Address, 
p City/State 


THE BEST BUYS | 


METAL 


SAFE, EASY-TO-ASSEMBLE-KITS 
Metal Kits in stock for immediate shipping or pick-up! 
SHOWROOM/WAREHOUSE LOCATIONS IN: 
Broomall, PA (610) 544-7100 
Pomona, CA (909) 598-5766 
Sarasota, FL (813) 923-1479 
Houston, TX (713) 789-0648 
Chicago, IL — (708) 952-9010 
Stamford, CT (203) 325-8466 


From the Leading Manufacturer 
of Spiral Stair Kits" 


IN SPIRAL STAIRS! 


VICTORIAN 


Call or Write for Free Color Brochure: 
Toll Free: 800-523-7427 Ext. PS65 The Iron Shop. 
Dept PS65  , Box 547, 400 Reed Rd., Broomall, PA 19008 
Specify: Metal Ook. Victorian, 
Name. 

Address 


City 


Slate. Zip. 
MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


The Iron Shop 1994 


1-800-343-5775 
DEMAND THE BEST 
GHOFTAERP. O. Box 186, Aberdeen, WA 98520 


CABLE TV 


DESCRAMBLERS 


Best Prices in the U.S.A.! We Will Beat Any Price! 


Jerrold, Scientific Atlanta, Panasonic 
Pioneer Green, FTB3, SA3, Super-Pio 
Jerrold Impulse & Starcom series (Stealth) 
Sci. Atlanta inc. 8536/+, 8580, Drop-field (M80) 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 


1-800-818-9688 m- s.s esr 
U.S. Cable TV, Inc. Dept.: KPS065 
4100 N. Powerline Rd, Bidg. F-4 Pompano Beach FL 33073 


i urnar Cooking 
tem That Makes 
AY Others Obsolete. 


100% Sus xd for. durability, the 


and easily unfolds to 
eee pom 


Cooks and Cleans - Fast and Easy 
eee coe aay Reik jga aag 
poking i temperatures from 350° to 11007. yoni 


tastier food and think of the 'l 
eee erase 
sp tence om ia poe caer 


pol an 


am 
cg sii a A 


Order For A 60-Day 
Risk Free Trial 


Wee poe ihe r Ti 
your to other 

p apalen 
Peep re yerli 
use it as tds Me lf yon 


EUN 


1-800-824-4288 Only ys 


o Cooks inkl he ne. 
* Bakes, boils, toasts, 


smokes, grills or fries 
* Fast and easy clean-u 


[: k 


. say bre free tral 
Five-year warranty 


Five-Year eer - Risk-Free &-Day m 


HOME EMPLOYMENT 


Need a job? Work at your lesiure. Choose your line of 
work. Over 100 companies seeking to employ you, No 
experience necessary! From Arts & Crafts to Electronics 
and much more. For complete list send money order for 
$24.00 made payable to: SHURE ENTERPRISES - 9100 S.W, 
FREEWAY SUITE $105 HOUSTON, TEXAS 77074 
Credit Card orders call: 1-800-879-6176 


Call or Write for full color literature 
showing tools for making 
Ornamental Iron 
i 


SHOP OUTFITTERS 
Manufacturer of Compact Metalworking 
Tools You Can't Buy Just Anywhere 


605 South Adams St. (307) 745-5999 
Laramie, WY 82070 — FAX (307) 742-5999 


Anderson ™ 
BEDROOM ORGANIZER 


FITS UNDER „4 UNDERBED 
BOX SPRING | DRESSER 


FACTORY 


REPLACES piss) 


BED 
FRAME 


CEDAR 
DRAWER 
LINERS 
6 FT. LONG 
DRAWER 


up to 16 
DRAWERS 


PUT A DRESSER UNDER ANY BED - FROM $159 
FREE CATALOG 1-800-782-4825 


SPIRAL STAIRS 


Coast to Coast Delivery 
piap - 
P 

d 


FREE ENCI LOSED 


Save 30 % to 50% 
Stock & Custom Stairs 
Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 


FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES - 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 6/95 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Sd Classified Opportunity Mart ea 


4» NU-TEK 


A ELECTRONICS 


Leading the way to excellence 


Cable TV 
Converters and Descramblers 


— 


BEB 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
‘of your TV. 


>JERROLD 


CONVERTERS & DESCRAMBLERS! 


Everquest * Panason old * Zenith * Pioneer 


TARGATE SST 


Features include: 


ND "dk xii , © Upgradeable card slot Scientific Atlanta * Oal gle * Hamlin * Tocom 
A VS ups * Volume udi 
*  * Parental contro! 
A NU Y * Audio/Video ports 
FON . pl timer 


EXPIRES ON JUNE 30, 1995 


1- 800-228- 7404 


FREE CATALOG 


e e J£] 3250 Hatch Rd. Cedar Park, TX 78613 jaza] ee 


— 


875 S. 72nd Street * Omaha, NE 68114 


SHOW TIME CABLE 


Your Cable 
Connection 
To The Stars! 


Ew Order your 
3 catalog today! 


Features: 


Built-in Descrambler 
* Converters & Descramblers Infrared Wireless Remote Control 
* All Makes & Models Non-Vlatile Memory 


Programmable Parental Lockout 
Switched Electrical Outlet 


Audio-Video Ports g 
Sleep Timer is D 
Auto Fine Tuning 


Volume Control 875 S. 72 Steet * Omoha, NE 68114 


CALL NOW 1-800-624-1150 FOR YOUR FREE CATALOG! 
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* Quantity Discounts 
* 30-day Money Back Guarantee 
* Best Warranties 


‘COD . MarierCord . Visa S Amer. . + Discover 


Y 
INSTANT GARAGES 2 YEAR WARRANT 


LL WE WEATHER SHE! SHELTERS EL pues LL TEE! 


Starting At PROTECTION FOR: Cars, Trucks, RV's, 
$1 Boats, Docks, Hot Tubs, Greenhouses, 
Motorcycles, Pools, Paintbooth, Concrete, 
Workshops, Go: Industrial Contracts, Sandblasting, 
Camp or Temp iter, Walkways, and More! 
ve. Durable Dupont Cover 
Available from 5' to 60' Wide, 
th. Withstands Rain, High 
y now. Me perit Property 
'mbles and Anchors Eas 
Covers inet upto 29 Vea We Ship to Your Door! 
CALLNOW Tollfree 1-800-932-9344 } Ext 
203-781-8000 J 227 
FAX: 2037818005. 


DEALERS & EXPORTERS 
WELCOME 


1-800-A-WIRE-4-U 
Plazac Sales, Inc. 2947348 


JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


NO;BRAINER GARDEN 


X. Grows Thriving d vegetables 
Flowers & Herbs 
5397 


800-458-6545 


Special Dealer Prices! «Compare our Low 
Retail Prices! eGuoronteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


sales. Dealers Wanted. 


CABLE T.V. 


CONVERTERS & DESCRAMBLERS 


14937 Industrial Rd. 


Omaha NE 68144 


13 Month Warranty. 
Friendy, Courteous Service. 
Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


1-800-729-1776 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA* *JERROLD* *ZENITH* 
PIONEER” *STARGATE* *INTELESTAR* 
Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 

Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


SUSE Order Toll Free: SS zz] 


1-800-835-2330 


Order by C.O.D., Check-Via-Phone or VISA i - 


Please have the make and model # of the equipmen 


“BLASTER” nier 
Where the Sportsman shops! 


Deluxe Precision Blow Gun - $9.95 
36" aircraft aluminum tubing pan $s 


AS, 2 quivers 


12 pre-sharpened darts 

penetrate 1/4 plywood no problem 

Deadly accurate at 100 feet 

in 1/2 a secondi!  ant-inhale mouthpiece 

“PRO. HUNT” ENDE -$9.95 
path $4 


Free replacement band & 75 steel ammo!! 


Pistol Crossbow — $17.95 
path $$ 


5 Aluminum Arrows w/Steel Heads 
Spare String-S4, Spare Bolts (12 pk.)-$7 


Water Balloon — y 
90 yard - $10 sy 


120 yard - $11 
150 yard - $12 
200 yard - $14 
144 Balloons. 
-8 
oe 


Knife Sale! Your Choice - $8.95 
p&h$3 


Boot Knife or Multi-Function Hunting Knife 
Both are 8.5" long — 

Have Stainless Stee! Blades & Sheaths! 
Rush order to: BLASTER 
13218 Jessica Drive 
Spring Hill, FL 34609 
M/C - VISA — 1-800-441-1047 
Must be 21 years old to purchase 


SATISFACTION GUARANTEED 


coupueNT | E 
| pal "3 


f The nationwide source 
for cable TV equipment. 
| "BUY WHERE THE DEALERS BUY." 
| and Converter Caan, 
Open Every Day! 


Why pu up with inconsistent 
Your VCR Ties. Eee sary 


ano iter 
q Cumas Dat! 


in 


* Easy Comectons 
* Elmnates amming 
* Copy any tape 

* RC Plugs inctuded 


+2 Your Warranty 
+30 Day Money Back Gurantee 


visawe save 
con T0081 


21 S. Main SL, Winter Garden, FL 34787 


[ BUILD A COMPUTER CONTROLLED 
| - 'HINE 


Rugged 


"Esel; bua 
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Build the World's Most Energy Efficient 

And Environmentally Safe Home 
Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the awner- 
builder. Build in any climate. Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
(plans. 471 to 3,171 sq. ft. 


Free brochure or send $10 for a Planning Kit 


American Ingenuity 


(777-P Holiday Springs Rd, Rockledge, FL 32955 
407-639-8777 


RUMARK* 


25 Yard Range folding slingshot stores 
ammo in handle. Includes 70 rounds of 1/2" 
| White Tracer® brand marbles, and extra 
band assembly. Post: paid 
515.00 total 


RUMARK® 
INAPSHOT brand 
ubberband Gun shoots 6 
hots in rapid-fire action. Long12" 
Arrel snaps bands up to 30 feet, 
lack plastic stock & rotating starwheel. 

cludes 12 powerbands. $12.95 postage pd. 
fend your check or money order to: Trumark 
B35-P 38th St. Boulder, CO 80301 


REDIT CARD ORDERS : 1 800 878-6272 


IUNWSOTOACN Tk: Y 
Add tent of years of AAA credit In your credit flo. 
"OVERNIGHT" 1009s Legal 


d^ DMV (DUI) 
Files too... 


Gold (PS) 


DESCRAMBLERS 
CONVERTERS : FILTERS 


COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 
Now you can tunen to your avorte 

cable TV programming and 
SAVE $100'S - EVEN $1000. 
on premium CALBE TV EQUPIIENT. 
FREE Cable TV Catalog, 


MODERN ELECTRONICS 


1-800-906-6664 
[] 2125. 156TH CIRCLE + OMAHA, NE 68120 LI 


CABLE TV DESCRAMBLERS 


‘All major brands * Money-back guarantee 
BELOW WHOLESALE PRICES * 2 YR. WARRANTY 


BSOLUTELY THE LOWEST PRICES! 
WE BEAT ANY PRICE... NOBODY BEATS US! 


RPELECTRONIC 
1-800-304-3604 


CABLE TV 
DESCRAMBLERS 
1-800-233-9388 


FREE CATALOG 
JUARANTEED BEST PRICES - IMMEDIATE SHIPPING 
APPLE ELECTRONICS 


3989 Sheridan St Sute 257 Hollywood FL 3021 


For the amount of money you spend each year on 
cable rental, you could own your equipment. 


save money by purchasing your cable 
equipment. 1 and basic 
channels. We offer the on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. 

- So, if you are tired of the rising cost 


of cable TV... 


mastercard -visa -anx -coop Add-on Cable Company 


= sg- 
Get » it technology in cable converters and descramblers 
* Best pri 
bale éi EF vent rentol fees 
* Quality mer mp by brand-name manufacturers 
* Friendly personal service 
© Thirty-day money back guarantee 
* All orders delivered fast and 
conveniently via FedEx Economy 


ee service = 


Eee pin e. 


i in catalog CABLE POX 
d 460 W. ROGER RD. #106, TUCSON, AZ 85705. 


MID VACHE x E 


Blomatic" 
Rapid-Fire Blowgun 


Turns a single-shot blowgun 

into an 8-shot rapid-fire repeater! 

+ Shoot 8 darts without loading in under 10 seconds! 

* Two-piece break-down blowgun is two blowguns in 
one! 18° & 36° Includes: Rapid fre tachment, 
40 caliber anodized black aluminum bure ani 
intle mouhpice, foam handgrip. muzzle- 
guard, 12-piece dart kit, fully assembled. 

+ BM@2 Breakdown blowgun 
wiattachment $29.99 + $5.00 S&H 

+ BM Blomatcatachment only 
$1999 + $4.00 S&H 
(fts 40 caliber owns) 

* B36 367 Breakdown Blowgun 
only $899 + S400 S&H 

Orders 1-80 956. 


PM lc «180 Be 


‘Cone Dans $10,00/100 
518.00200 

Broadhead Tips 860/100. 
Paintballs 8 99/100 

Ma MN S441  Quiver SL.SOfen. 


rKITES 


I Free COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! ig 
i Into The Wind e (800) 54-034 | 
[ded Peart St., Boulder, CO 80302 
a um oe ee a — — co — ll 


NEW II! 

k . à JERROLD® 
Revolutionary new universal one-piece "ACTIVATES ALL JERROLD 
converters and descramblers. Fully EXCEPT BASEBAND 


activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 


SCIENTIFIC ATLANTA® 
Options include: ICTIVATES. 


ALL SCIENTIFIC ATLANTA 


EXCEPT BASEBAND 
+ Picture in Picture + On-screen display — upnovenn 
* Simultaneous + Stereo —— 
watch/record + Last channel Proneer® PIO-IIIO 
* Channel ID recall MORAL, NERY ETT 
* Volume/Mute — * Favorite channel : 
+ Parental control * Ch 3/4 switch 


All Other Models Available 
30 Day Free Trial 
1 Year Warranty 


MicroCom Inc. 
800-665-2002 


MasterCard - VISA - AMX + COD 


Jerrold, Sclentihe Atlanta, Pioneer re 


and oli references are for purposes oniy 


=Ç ABLE TVE: 
DESCRAMBLER 


STORAGE BUILDINGS 


SALE 


Money Back Guarantee 


-800-535-1843 


Easy Do-It-Yourself Construction 


LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 
Please Fave MODEL üsed in ycur area «hen ca ing 


Call us Last C "C Concepts Inc 


PO Box 49503-PS 
and$ave! weis. MN 55449 


Some other sizes available 
Miracle Span 


1-800-222-7885 


PS 


SUBMARINE Sz: SEE 


oy ii 
Experience the thrin ot Roware oy s (T zr sate motor 


CABLE 
DESCRAMBLERS 


No 800# 
No Catalog 
` Just low, low prices. 


Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


Credit Card Orders Oniy: 
100176867 
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CABLE TV 
EQUIPMENT 


Your-4& Source for Descramblers, 
Converters and Combinations 


WE WILL 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICI 
SAVE $$$ -DONT RENT 
CALL FOR FREE CATALOG! 


Pioneer 
Century 
Panasonic 


Oak Sigma, Scientific Atlanta 


and mor: 


Call AA Electronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Cable Descramblers 


We'll beat anyone's pi 
Year Warranty 100% Money Back Free Catalog| 
Filters * Converters * Accessories 


ORION Electronic 
ES) 1-800-379-3976 


GO ANYWHERE! 


6 wheel drive 
Amphibious 

Z2and4 q 
passenger 
models 


(21-years-old and over, Please) 


No Money Down. As low as $115 mo. 
Call Toll-Free 1-800-255-2511 
(From anywhere in the U.S. a i. 

Recreatives Industries, 
60 Depot Street, Busia’ NY 14206 


TERNATE ENERG 


SAVE UP TO SU ON HEATING BILLS 


Woodioil, wood/gas. 
multi-fuel whole house 
warm air furnace. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 


)+#2.00 
Publications 
PO Box 298 Goshen, KY 40026 


Digital ^t 
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Bui 
Bac 
Brochure 


CAD 
DIGGER 


FREE INFO 


Silvacraft Inc. 

90 Curtwright Dr. 
Unit 3 

Amberst, NY 14221 

P 1-800-661-7746 
Ext. 101 


TERNATE ENERGY 


Compressed Air Auto secrets, catalog $3.00, 
book $8.00, PneumOpt, 6333 Pacific, Stockton, 
CA 95207. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-S6, Seminary, MS 39479 


ARTS & CRAF 


"GETTING Started in Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


ASTRONAUTI 


30 ANTIGRAVITY METHOI 
ERGY” GENERATORS! 


| "FREE EN- 
UNCONVEN- 


TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89019. 


SPACE ACADEMY: Home Study! Astronaut 
Certifications. Free Catalog. Box 542327, M.I., 
FL 32954 800-TO-SPACE 


CALL TOLL FREE 1-800-767-4041 
‘SIMPLY * VISAMC/DISC/AMEX. 


HAIL NO! Portable, Hail RESISTANT Car 
Cover Plans. $12 to: BittoCo, P.O. Box 21036, 
Huntsville, AL 35824 


Cable TV Descramblers 


Me ate ul ine ot original and 
aftermarket descr Pioneer, 
zenith, Scenic Atana, General instrumens 


-ar 


GALT, INC. . 
CALL 800-487-2225 


—Iur*. "0 —| 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT w 


IE 901's $57 95/7 


Do R yoursel! with SAT! 


io TECHNOLOGEE PEST Zen 
O88. Fat ack, NC 21 


Build Your 
Own Cobra 


its 
and its alm 
25 mud 
Tu yd 


Order, 
CARS Inc. Free Color Bk 


(800)-252-7742 ext. m 


$50,000/ YEAR. Selling, wholesale, or exporting 
cars. FREE report. CODEX, 507 Oak, Friend- 
swood, TX 77546 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area 
now.Call 1-805-962-8000Ext.s-20025 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


Electronics 


Free Catalog! 


Piney our G30 


Fite tn You 


Made of sanie 
FREE leather sheath. 
$22 for two. 
des SÅ SH tor each t 
YMART, INC. 


80595) 
ian Way, P.G., FL 39410. 


AVIATION 
ES norms HELICOPTEI 


Super-low-cost, easy construction? 


TE Orderline: D 
1-410-583-6366 


BUILD YOUR OWN L/QUID FUEL 


ROCKET ENGINE! 


Systeme Solare 
aaa note Bee Come, 
‘duane, Cannas HW “tte 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
eam money. Costs less than $150.00. Guar- 
anteed. Free Information. 800-647-1771. 24hr 
recorded message. WYOMING INSTRU- 
MENTS - A NAME TO BE TRUSTED. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


Je 
uror ego Compie à Fuy iota 
M rive LAI IS $15. $3 poston 


IRBOATS - Hovercraft - Airdrives. Propellers, 
ngines, Plans. Catalog $5.00. Arrowprop, Box 


(OP, Meeker, OK 74855. 


OOMERANGS! HI -TECH DESIGNS. Amaz- 
g Science Project Fun... Returns! FREE Cata- 
9, BoomerangMan, 1806-2 N. 3rd, Monroe, LA 


201-4222. 


UILDIFLY Your own BACKPACK POWERED 
ARACHUTE for fun/profit, Takes off from level 
‘ound unassisted. Safe, Simple, Inexpensive. 
stalled book with sources. Now only $19.95 
ASYUP 1089 Medford Center #244s, Mediord, 
97504 


randad's Gunpowder Rockets, Tin Can Jet 
tors and DIY Turbines etc. 200 Page Manual. 
00 No Checks. ENGLISH SCIENTIFIC, 12 
ford Avenue, Warrington, Chesire England 
1A27QL U.K. 


BEER & WINEMAKI 


EGINNERS SPECIAL, Free Catalog and 
reat Prices. Call U-BREW 1-800-845-4441, 
orth Myrtle Beach, SC 29582. 


bmebrewers. FREE CATALOG. Great Begin- 
3r kits. Brewery, 1304 Quincy, Minneapolis, 
N 55413. 800-234-0685 


AKE WINE! New Winemakers Report contain- 
p 37 amazing recipes... Use standard kitchen 
ims only. Delicious, Guaranteed or money 
X. $6.95, RELIABLE, box 693 DeptA Staten 
land, NY 10306 


INEMAKERS - BEERMAKERS Free Illus- 
ted Catalog - Fast Service - Large Selection - 
sa/Mastercard - 1-800-841-7404. KRAUS, 
bx 7850-N, Independence, MO 64054. 


BIRDS & ANIMALS 


RACT BIRDS- 15 BIRD HOUSE And 5 
der Designs. Tested And Proven. $5. 
IRDS, Box 2, Navan, Ontario, Canada K4B 
0 


BOATS, MOTORS & EQUIPMENT 


ula: H 
OUTBOARDS 
MERCURY & Force *ALL oH 
New 1994 Bargains! We Ship! 

McCULLOCH 


162.00 Handling SC 
(516) 599-3003 
11563 


ELECTRA MARINE * 
610 Merrick Rd., Ly 


IBERGLASS — SUPPLIES — 250 DESIGNS 
"170 ~- Powerboats ~- Sailboats — Hydro- 
es -- Tunnelhulls -- Canoes -- Kayaks — 

ghies -- CATALOG ~ $2.00. BOOK "Ama-, 
r Boatbuilding’ — $6.00. CLARKCRAFT, 


um. -- PLANS -- PATTERNS -- EPOXY 
[7 


F7 Aqualane, Tonawanda, NY 14159. 


AT PLANS - PATTERNS - KITS - 168-page. 
SIGN BOOK-$5.00 GLEN-L. 9152 Rose- 
ns, Box  1804/PSS, Bellflower, CA 


1706-2138. 310/630 6258. 


BOOKS & PUBLICATIONS 


"HOW TO MEET, ATTRACT AND DATE BEAU- 
TIFUL WOMEN’, you need knowledge and a 
step by step plan of action..send $2.00 for 
details. MAJON INT-A, POB 3414, OLYMPIA, 
WA 98503. D 


BUSINESS OPPORTUNITIES 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
NX N single and multi-color screen 

printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
‘SCREEN PRINTER. 


CATCO MFG. CORP. miami, FL 800-869-6338 
EARN $60,000 YEARLY 


Repairing (not replacin: ng) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 


you $1200/week! 
cauLNow: 1-800-695-6224 
NVS/OPTIKLEER, LYNN, MASS. 01904 


FREE REPORT! 


HOME SECURITY SYSTEMS 


iuard Home im, 
tate of the art, 253) voice | 
equipment $50.75 down + $29.95 for 

months. Price includes Dealership, 
Training materials, Security System & 
48 Months mandatory monitoring fees. 


Call Steve: 1-800-533-8552 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 
replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The ches Mechanix Inc. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and ruri your own busi- 
ness. Keep all the money you earn, Patented 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C - Bend, OR 97708 


, CRACK REPAIR 
OVER A FOOT LONG 
"Amt HUGE DEMAND! 


JUST LOOK AROUND YOU 


là m 
Ultra B-O-N-D,* Inc. 
1 (800) 347-: z820 


6 Beatty Drive, Ri 


ENS. 


m 


$1000's WEEKLY MAILING LETTERS. FREE 
POSTAGE/SUPPLIES. RUSH S.AS.E. CO- 
LOSSAL Box 040215-PS, BROOKLYN, NY 
11204. 


BUSINESS OPPORTUNITIES 


$30,000 MONTHLY GOLDPLATING. Auto Em- 
blems, Jewelry, Inexpensive Home Setup. Send 
$4.00 Gold, 424 Hill, Houston, TX 77037 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(803)637-1493. 


$392.00 from sq.ft. plywood.(HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 


tion. Planters; Box 681804, Franklin, TN 
37068-1804. 
$50,000« Tax FREE CASH. DMS Home Bu: 


ness Consulting ^ Free Information. 


408-296-8477. i 


$6,000 MONTHLY ASSEMBLING COMPUT- 
ERS! (Easy home business opportunity.) FREE 
REPORT: Computers, 9629q Ripplecreek,» 
Moreno Valley, CA 92557-1821. 


600 HOME BASED BUSINESSES RE- 
VEALED. FULL INFORMATION ONLY $29.95. 
MOON, BOX 1381, DICKINSON, TEXAS 
77539. 


A better blind spot mirror Pat #4,859,046. Will 
sell patent rights to a manufacturer or investor. 
Royalties negotiable. Also available an after- 
market mirror already in limited production. RG 
Industries, Inc., P.O. Box 14145, Savannah, GA 
31416. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders. fees paid. IMEA. 695ps1 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


Are you hungry for success? Possibly make 
$5,000 per month distributing wild organic pro- 
ducts. Call 800-298-4087 


ATTENTION READERS!! Offer free 900#s and 
earn thousands! Free = information, 
213-964-4534 Ext: 8. 


BECOME A LICENSED PRIVATE INVESTIGA- 
TOR. Not A Costly Training Course. Send $2.00 
For Information. P.O. Box 1335 Stuart, FL 34995 


Build your own golf clubs! Free full - line catalog: 
heads, shals grips, tools, supplies and more. 
Call 1-800-423- 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


Eam $1000s Weekly stuffing envelopes at 
Home! For information send S.AS.E. to: Dia- 
mond Distributors, P.O. Box 310, Madison, OH 


EARN $100 TO $200 A DAY. P/T. New vending 
concept. Under $60. 800-500-0180. 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-6! 12. 


EASY! BECOME CURRENCY EXCHANGE 
PROFESSIONAL. Manual, Send $10.00. Plan- 
!biz Research, 15303 NSR121, Gainesville, FL 
32653 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS65 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your.Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(803) 637-1492. Recorded Detail 


$2000 weekly!... Thousands satisfied homewor- 
kers. Free infopak... bonuses! Universal-M, Box 
3603; 


'8, 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


Electroplating catalog Kits. Info: University Pub- 
lishing, POB 1071, Provo, UT 84603 
801-377-5367 


EXCITING PROFITS from casino gaming. They 
can be yours! For key information sources you 
need, call 1-800-941-5777 today 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 

Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 


FINANCIAL FREEDOM NOW! 92 Home- 
Business Guides. Free Information. LSASE: 
MoneyMakers, Box 330-PS, Tomkins Cove, NY. 
10986. - 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap- PS695, 
Alexandria Bay, NY 13607-0127 


Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


BUSINESS OPPORTUNITIES 


FREE! Turn any Computer into a Money Ma- 
Chine. Free Repor: 1-800-221-3813 
OperPS101  - 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, E 2457-PS, 
Pinecove, CA 9254! 


"GOLF" DISTRIBUTORS WANTED FOR THE 
MOST UNIQUE, MOST PROFITABLE GOLF 
INNOVATION TO HIT THE MARKET IN 20 
YEARS. 800-724-7297. $9,900 Investment. 


Help others improve their health. BIG 
MONEY! 1-800-270-6929 — Anytime. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS695, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 482, 
Montvale, NJ 07645. 


MAKE $100,000 WRITING PUBLISHING 
HOMEMADE BOOKLETS NEWSLETTERS. 
NO INVESTMENT. DETAILS. STAHKA, 60 
Westchester, Amherst, NY 14221 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541 


MAKE HOMEMADE “how-to! opportunity” 
booklets. Mine have eared $820,644! Honey 
never stops! Free report. Don Massey, 507M 

Oak, Friendswood, TX 77546, 


MAKE upto $12,950/ Monthly Or More! Ex- 
cellent Home Opportunities Never Before Of- 
fered. Easy, Free Details! C.E.l., 18631 N. 19th 
Ave Box# 128-235, Phoenix, AZ 85027 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
‘Amazing profits. 801-262-7509. 


NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P6), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S6. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA90510 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square -#163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) R 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


SELL MAXUM QUICK PROFITS. 
1.800.278.8648. Fesick Distributor Kit. Leave 
Message. 


Start your own business demonstrating and 
Supplying much needed, problem solving pro- 
ducts to the construction industry. Essentially no 
investment required besides time. Our training 
turns your time into money. Income opportunity 
limited only by time invested and demonstration 
proficiency. PO Box 8102, Omaha, NE 
68108-8102. 


Unlimited Money! No start up costs. Only en- 
trepreneurs need inquire. Money Back Guar- 
antee. 800-357-4255 
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BUSINESS OPPORTUNITIES 


VOICE ACTIVATED HOME AUTOMATION 
DEALERSHIPS. Cash in on this Multi-Billion 
Dollar Industry. Protected territories available. 
For free information call PerformaHome (800) 
944-6873 or (512) 263-5199 ext.806 (24 hrs.). 


WHY WORK FORTY YEARS to retire BROKE?! 
Proven Money Making Opportunity. Guaran- 
teed! Free Info: Athena Marketing Group, PO 
Box 400504, Brooklyn, NY 11240-0504. 


YOU HIT A GOLD MINE. Earn 60,000 a year 
Gold Plating Emblems Or Automobiles. For Free 
Information Call US/Canada 1-800-877-0066 
Write: The Gold Mine, 1304 S.W. 160th Avenue, 
Suite 230A, Ft. Lauderdale, FL 33326 


BUY IT WHOLESAI 


Computers, communications equipment, | 
and much more. Import-export specialists. 
AUDIO AMERICA (Virginia). 1-703-745-2223. 


FAMOUS NAME REPLICA WATCHES. Au- | 
thentic ` re-creations. Excellent — quality. 
Wholesale prices. Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory | 
(LSASE) TNT, Box 2614P, Big River, CA 92242 | 


WHOLESALE Bargains, Freebies, Giveaways. | 
Closeouts, 90% savings 
51488-Y, Ontario, CA 91761 


Wholesale, Box 


CABLE EQUIPMENT 


JERROLD | | HAMLINE 
ZENITH || Sar || PIONEER 
Tocom || Ficture || SCIENTIFIC! 

OAK SIGMA ATLANTA [ud 

ranen ZUML y 


VISA - MC - COD 


* CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


mm etim. 
JEST IWS. 
Add on Descramblers 
CALL NOW! (303) 731-9400 


Socry, no Colorado akes. 


CABLE T.V. 


J.E.S. inc. 


1-800-676-7966 AB 
Pili athe mom a JE 3. e t deta cable stems 
Vadused to check loto and Federal Cana. | 


noe tow 
Tou Free! 


CABLE EQUIPMENT 


Cable TV 
DESCRAMBLERS! 


CATALOG 
AVAILABLE 


OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS. 


con 


Cable TV Descrambler 
NEW Product 


No Converter Necessary 


Works With All Systems 
E] 1-800-886-8699 pz 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock. COD orders only. No Florida sales. 
1-800-995-1749 


CABLE DESCRAMBLERS. ABSOLUTELY 
THE LOWEST PRICES! NOBODY BEATS US. 
RP Electronics 1-800-304-3604. 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to $59.95. 
1-800-452-7090, (310)902-0841 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES: 
TOCOM 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; NE ENGINEERING 
800-926-4030 


CABLE TV CONVERTERS! JERROLD, OAK, 
ZENITH, SCIENTIFIC ATLANTA, PIONEER.. 
EXCELLENT PRICES! PERSONABLE SER- 
VICE! 30 DAY MONEY BACK GUARANTEE! 
INNOVATIVE — ELECTRONICS INC., 
800-493-5474, ASK FOR JOHN OR BILL. 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Oak, Scientific Atlantic, All Brands Available. 
Link Yourself To the Future. Visa, Mastercard, 
COD'S Accepted. CABLELINX, INC. 
1-800-501-0095 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


Save $100's 
“All mal 
*Years of customers 


complete satisfacti 
uality Equipment 
ed within 24 hrs 


CONVERTERS 
L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must 
laws regarding private ownership of cable TV equipment. 


ree to comply with ahh State and Federal 
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| CABLE EQUIPMENT 


| 

CABLE T.V. CONVERTERS AND ACCES- 

SORIES. Fair Prices, Quality Service, and 14 
| years Experience Gives Us The ADVANTAGE. 
| CALL 1-800-952-3916 — V/MC/AMEXIDISC/ 
COD. Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville, MN 55337. MEMBER OF 
NCCA 


CABLE TV CONVERTERS/ DESCRAM- 
BLERS. Dont Pay Retail Buy From The 
Wholesaler. 30 Day Money Back Guarantee. No 
PA Sales. DIRECT CABLE SUPPLY INC. 
1-800-808-3356 ' 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS. Make your own! 
Under $10.00. 7 Easy steps, Instructions show 
you how! Only $8.00 Information Wholesale. PO 
Box 9359, Toledo, OH 43697 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR 800-782-7214 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV New products. Best in the business. 
External activators for Jerrold. Pioneer, Scienti- 
fc Atlanta living or dead. Save - Big 
800-375-7022 


CABLE TV, ORIGINAL EQUIPMENTS, DES- 
CRAMBLERS, CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL 
MEET OR BEAT THE COMPETITION UNI- 
VERSAL SALES 800-647-2371 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc. 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


DESCRAMBLERS. Every Model Available. Call 
To Learn All Your Options. Sunstate Engineer- 
ing. 1-800-717-1575. 


Descrambler Anyone can build with seven parts 
from. Radio Shack- Plans $8.00 
1-800-818-9103. 


If you have beeping or chirping sound on some 
of your scrambled channels we can help. Call 
“The Filter Company" 1-800-820-8884 Ext #777. 


Revolutionary Technology: Universal Box 
Works On Jerrold Or Pioneer Systems 
1-800-676-6342 


‘SCIENTIFIC ATLANTA, PIONEER, AND JER- 
ROLD COMPATIBLE DESCRAMBLERS. 
NEW EQUIPMENT. ONE PIECE. CALL EV- 
ERYONE ELSE, THEN CALL US FOR THE 
BEST PRICE. NO CALIF. SALES. ACME CA- 
BLE PRODUCTS **1(800)866-ACMI 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, included. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For C.0.0's 
| 1-749-922-3512 Any Time! 


SUPER CABLE TV "TURN-ON CHIPS." Pro- 
vides Full Service Activation. FACTORY DI- 
RECT!! EXCELLENT INSTRUCTIONS! JER- 
ROLD, .TOCOM, ZENITH, PIONEER, 
SCIENTIFIC ATLANTA. CALL NOW!! MAS- 
TER COMPONENTS. 800-233-0570. 


TEST AIDS ALL TYPES RFT1's, FTG's, AND 
CUBES. TEST CHIPS. 1-800-671-1110/ 
(808)671-1110. 


THE SURGE ENDER Electronically Neutralizes 
Any Harmful “Surges” Sunstate Engineering 
800-717-1575. 


Tocom 5503 with Remote-$125. ea.. Bulletproof 
5 @ $95. APEX 1-800-219:8618. 


CABLE EQUIPMENT 


UNIVERSAL DESCRAMBLER New RFT- 
Compatable with Jerold DPV7 DPBB7 CF 
RFT-1 will test Multiple boxes at the same time 
ALL BRANDS AVAILABLE. 1-800-717-500 
Visa/MC. 


CAMPING EQUIPMENT 


BUILD A POP-UP TENT 
CAMPER INSERT FOR YOUR PICKUP 
FOR LESS THAN $300! 


Simple PVC pipe construction. 
Detailed instruction booklet. 
$25.00 (payable to M.D. Wilson) 


Mail to: Plans, 3330 Cobb Pkwy., 
Suite 17-343, Acworth, Ga, 30101 


ADVANCED SCIENCES‘ 
“25ih Century Technology Today" i 
4 
Time Travel - Mind Power Devices - Levita- 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products IIl 
+ Catalogue $3.00 © 
255 N.EI Clelo Rd., Suite P565P, Palm 
Springs, CA . 92262, it (619) 327-7355 


BEEPER ACCESSORIES. Hot Colors! Newe: 
Styles. California Bungees. Full Color Catalog 
Send $1 (Refundable, Crysta- Gomm, 111 
Inman #259PS, Edison, NJ 08820 


CB RADIO/SCANNE| 


POLICE - FIRE SCANNERS, CB'S MARIN 
2-WAY, ANTENNAS, HPR, BOX 62113 
LITTLETON, CO 8016; 


SECRET Scanner Frequencies: Federal, Police 
etc. Catalog $1.00! CRB, Box 56PS, Commaci 
NY 11725 


Disconnects all electrical circuits with a simple turn 
of the knob. Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 volt 
Eliminates battery drain, prevent electrical fre, 
provides emergency cut 


naL 
Ki 
BATES Ne 
So PE trons P 
814-684-2603 


Quantity diecounte-Z units or more, 


COMPUTERS 


INKJET REFILLS $1.00 PS-INK Box 70 


Northfield, NJ 08225. Phone, Fax 609-641-523: 


CONVERT 720KB 3.5 DISKETTES TO 1.44M 
Save MONEY! Simple quick procedure. Dis 
punchers unnecessary. Instructions $2.0 
SASE. INNOVATE P.O. Box 91278 Tuscon, A 
85752-1278 


FREE CATALOG. IBM Compatible Sharewar 
CALOKE INDUSTRIES, Box 18477, Raytowt 
MO 64133. 816-478-6185 


FREE! WEALTH- BUILDING, mail- order sof 
ware. $9.95 processing. Dynamic Publishin 
Box 231 Granbury, TX 76048 


LEGAL FORMS ON DISK plus FREE catalo 
software, $24.99, Vocal Link, *16823 NW 8 
Avenue, Miami, FL 33055. 


f contac Lenses 


UY YOUR CONTACT LENSES (ALL 
RANDS) AT WHOLESALE PRICES. 70% 
AVINGS, EXAMPLE-DISPOSABLES @ 


7.00. INFORMATION 800-521-3511 


DO-IT-YOURSELF 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
o it yourself REFILL IT 
t's easy SAVE OVER 75% 


ICORPORATED Order or information| HABE; COPIES | 
OD onsas | ent soos 
65 E Fax o seso | $29.95 


Hidden Videos Electronic Kits » Shotgun Mics 
Vehicle Tracking + Voice Changers » Caller ID 
lug/Phone Tap Detectors + Locksmithing » And More 
7-Hour and 16-Hour Telephone Recorders 
Hutomatically Tapes Incoming/outgoing calls 
FOR CATALOG SEND $5.00 TO: SPY OUTLET 
PO. Box 337, Buffalo, NY 14226 (716) 691-3476 


Surveillance Devices ! 


MS-25 Telephone Transmitter Kit 
Micro Speck Tiny - 1/3 the size of a dime! 


rofessional qualty- Crystal clear receptor 
Jon any FM radio up to 1/4 mile, "Snapkit 
technology for easy assembly! 


Also avaliable: Tiny room transmitter 
$29.95. highest power available. The most 

Sensitive of any offered - MD280 $44.95 
(Guaranteed fo be smaller than an: 
ES transmitters offered anywhere 


vephone Transmiter KI 
iden In a dual modular adaptor 


fansmits both sides of conversation to 
FM radio up to 1/4 mile. "Snapkt" 
jses phone line for power & antennat 
‘Goes completely 


x a 


unnoticed. 


DO-IT-YOURSELF 


ul FM TRANSMITTER 


doping per item to. USI Corp. PO Box 
15-1052. Melbourne, FL 12902 COD Y OK. 


[sPv SUPPLY} 


Find out why the 
CIA — FBI — DEA - 
SECRET SERVICE 
Have ordered from our 
catalog! 


SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 


ESPERE PE 


FREE "HARDWOOD FOREST MANAGE- 
MENT PLAN" Send 6x9 S.A.S.E. to: FIC Inc. 
PO box 1336, Ridgeland, MS 39157. 


HOME WIRING VIDEO. SAVE MONEY! Master 
electrician, MCVISA, recording, 
1-800-484-9668 CODE 1223 


(üt ign in! Extends normal record 
Telephone time up to 12 hours! Recording starts and 
Recorder” stops automaticaly when phone is used! 

95; Also avaliable: 2 ire version THR24 $1991 


9 
po shipping Visa/MC (214) 255-7490 
Jeymor-Racix Inc. Box 166055 Inving TX 75016] 


MA 

RA Portable Sensor | 
Guard! - Detects 

truders and sounds alarm. Works — == 

Inywhere, from campsite to motel rooms! E= 

ENSOR Ready to Use 


lashing Neon Wand High 
fsbilty multicolored device. Use for emergency, 
ight walking, waing beacon, decoration - 
any uses! NEON Ready to Use 


3 Mile Voice & Telephone 


ms 


ight. CAUTION: Not for illegal use. (req's video 
pod) LWB3D Ready to Use . $199.50 


MC, Visa, Check Cash, COD. 
Send or Fax Orders To: Dept PS2 
INLIMITED — po Box 716, Amherst NH 09031 
Drders 800-221-1705 Fax S075405 ISIT% 


GGED? PHONE TAPPED? FREE Catalog 
Counter-Surveillance Equipment tells you 
st! (800) 732-5000. 


sy to Build, PORTABLE OUTDOOR FIRE- 
ACE for PATIO and CAMPING, No welding. 
hns $6 to Leisure Designs, PO Box 2063, 
caville, CA 95696 


LASERS, pointers, ightshows, holography. For 
free catalog write: Midwest Laser Products, 
P.O. Box 2187, Bridgeview, IL 60455 


LEARN HOW One Person Can Hang DRY 
WALL On Ceiling Like Pro's. Fast As Two 
People. $10 M.Sowell, 15338 Lemac Van Nuys. 
CA91406 


Micro Video Camera Sees an entire room 
through 1/8" hole $215.00. 201-794-9766 Ext 
825 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 


City, UT 84152 (801)-487-3823 
SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 


EVERYTHING! Catalog $5.00 P.EP. Box 
930024- GA 30093 


UNUSUAL PUBLICATIONS! Stange stuft! 
Wierd plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 


EDUCATION & INSTRUCTION 


BECOME A HOME INSPECTOR. APPROVED 
HOME STUDY. FREE LITERATURE. P.C.D.I. 
ATLANTA, GEORGIA. 800-362-7070 
DEPT.PPG109. 


FREE VIDEO External BA/BS, MS/MBA, PHD) 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.D.l, ATLANTA, GEORGIA 
800-362-7070 DEPT.JJG109. 


DUCATION & INSTRUCTION 


LEARN TAX PREPARATION. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.1., ATLANTA, GEORGIA. 800/362-7070 
DEPT.TPG109. 


LEARN UPHOLSTERING, $2.00 FOR INFOR- 
MATION PACKET, MERV'S UPHOLSTERY 
TRAINING, N2758 SHADOW ROAD, 
WAUPACA, WI 54981. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


PRESTIGIOUS UNIVERSITY DEGREES 
FROM RUSSIA: Intercontinental University, 
LTD. Off-Campus Degrees BA/BS MA/MS. PhD 
Without Classes. Reasonable Tuition. Write: 
C/O 220 W.19 Ste-2A. New York NY 10011 


PRIVATE INVESTIGATION TRAINING! Big in- 
‘come! Own Boss! FREE Information. Probe, 


P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT 


CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE- 
C&B, PO BOX 826PS, BENEICA, CA 94510. 
800-835-8535. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
secondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, ata-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2R56, 1415 Third St, San Rafael, CA 94901: 
800/552-5522 or 415/459-1650. 


FINAN 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


National Bank Seeking Distributors To Market 
No Fee Secured Mastercard, Phone 
305-254-6862 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed / Bonded. Applica- 
tions to $50,000. Not loan company. TCAC. 
Box 26397, Birmingham, AL. 35226 


SELF RELIANT? NEWSLETTER- "TEN 
STOCKS PAYING 10% OR MORE." SEND 
$10.00 TO R.P. DE LUCA, P.O. BOX 378, 
NEWTOWN, PA 18940 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, BF605! 


ENERGY SAVING 


FOR ALL COMBUSTION ENGINES 
Save Fuel — Reduces Emissions 
Improves Engine Efficiency 
Increases Horsepower 


Worldwide 800-225-9921 
Patented Mode in USA — Guorante 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, POB 
1550PS, BOULDER CREEK, CA 95006-1550 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Products At Home. 
Free information. Toll Free 1-800-333-3294 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068 


HELP WANTED 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-0916 
DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. 1(805) 962-8000 Ext 
Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
‘ext.6050. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.B-20025. 


FINANCI; 


Clean Up Your Credit! Guaranteed. 50 Page 
Repair Kit. Free Credit Report. Send $7.00 
Onyx House 490 Wall Street. Eatontown, NJ 
07724 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


Quick CASH. No Collaterial. No credit check. No 
up front fees. 213-882-4269 


Greenhouse Kits from $599! Factory Direct 
Clearance 12' by 3 panel do-it-yourself kits 
Fiberglass reinforced panels. $2 for Catalog. 
Solar Components, Dept. PS, 121 Valley, 
Manchester, NH 03103. 603-668-8186. 


R INVENTORS. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
| & GRADUATE ENGINEER | 
(36 YRS ENGINEERING & PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH THE. 
EXPERIENCE OF AN EXPERT. FREE 228 PAGE 
BROCHURE. CONFIDENTIAL ADVICE AND FORMS. | 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE — | 
PRODUCTION & PROTOTYPES | 
Also Specializing in Copyrights & Trademarks 
Associates located at Patent Office — | 
CREDIT CARDS ACCEPTED - SAT/SUN HOURS 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 
| TOLL FREE US/CANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 


INVENTOR’S HELPER 
Have a Bright Idea? 
PROTECTED Ideas Have PROFIT Potential! 


PATENTS * TRADEMARKS * COPYRIGHTS 


(800) 633-9729 (516) 757-2573. 


AFFORDABLE PATENT APPLICATION 
PREPARATION, FREE QUOTE, VISA/MC 
1-800-357-IDEA. JOSEPH N. BREAUX, REG- 
ISTERED PATENT ATTORNEY. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 
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FOR INVENTORS 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 


FREE PROTECTION CERTIFICATES, PAT- 
ENT DEVELOPMENT, MARKETING, INFOR- 
MATION. U.S. Patent Office Examiner Suite 
702PSF 233 Broadway, New York, NY 10279 


INVENTORS 100 invention ideas fully illus- 
trated. $5.95 check or M/O TTIC P.O. Box 1308 
Clackamas, OR 97015 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


INVENTORS’ DIGEST. Celebrating ten years 
as America's only inventors magazine. $22 per 
year. 1-800-838-8808. 


INVENTORS! DO YOUR OWN PATENT 
SEARCH. HOW-TO Booklet $12.95 COLOR- 
PRINT PUBLISHING, 610 Court St., Clearwater, 
FL 34616. 


INVENTORS: Deal directly with an experienced 
patent attorney in Washington, DC. Free in- 
formation package 800-876-6670, J.P. Halvonik 


INVENTORS ~ NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION! 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


FOR THE HOME 


PREVENT CRIME! Call for free information. 
National ^ Crime Prevention ^ Center. 
1(800)919-0900. 


LOANS BY MAIL 


BORROW $500-40,000! "Overnight" on Signa- 
ture. Keep indefinitely! Action, Box 5499-Y, 
Diamond Bar, CA 91765 


GOVERNMENT SURPLU 


GOVERNMENT AUCTIONS in your area. Cars, 
Trucks, Computers, more! Satisfaction Guar- 
anteed! Call now: 1-800-601-2212 Ex.SP6050. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call 
1-800-543-0123. Fax: 1-203-375-9270 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


LOCKSMITHING 


LOCKSMITH MANUALS, TOOLS, CATALOG 
$10.00, SCHOOLING BROCHURE $2.00. 
ABCS, PO BOX 727 SHERBORN, MA 01770. 


Innovative Powerful Millionaire Jackpot System. 
Information Send SASE, Winner Box 102 
‘Suwanee, GA 30174-0102 


HEARING AIDS 


FREE 
CATALOG! 


New Hearing Aids 


+ All Models ) 


* Huge Savings 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-FI-5, Fremont, Ohio 43420 


NEW PRODUCT DEVELOPMENT Patents - 
Licensing - Marketing Twenty Five Years Proven 
Experience. Free Confidential Evaluation Kit by 
Harshaw Research 1-800-451-1326 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343, 


PATENT ATTORNEY PAUL GAUER Fortune 
500/ mechanical. Free attorney phone consulta- 
tion 201-743-7050. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patenttrademark information. 
1-800-966-7577. 


SCAM INVENTION MARKETING COMPAN- 
IES EXPOSED! Free report. Talk with actual 
victims in your state. 800-428-5779 


STOP PAYING FOR UNMARKETABLE DE- 
SIGN PATENTS! PATENTials INCORPO- 
RATED: SEARCHES, PROCURES UTILITY 
PATENTS, MARKETS & LICENSES INVEN- 
TIONS FOR A PERCENTAGE. 800-261-7467 


GARDENING 


"BIG DRIPPER" New Easy To Install Low 
Pressure Drip System For Flowers, Vegatables, 
And Trees. !f Not Satisfied Retum For Full 
Refund. $29.50 Please. And $4.95 Each Order 
For Shipping & Handling. Or Call 
1-800-443-7467 For Visa Mastercard Orders. 
Northern Tier Box 5083 Dept.P Sheridan, WY 
82801 


MISCELLANEOUS 


RAILROAD EQUIPMENT, PARTS, 
RAILROADIANA- The Railway Marketplace 
Classified Publication, P.O. Box 9767, Ed- 
gemoor, DE 19809-0767. 610-583-8679, FAX 
610-583-8684. Twelve monthly issues $36.00, 
Canada/Mexico $42.00 

MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE. 
1-800-467-5566 EXT. 6517 


MOTORCYCLES, BICYCLES & SUPPLIES 


MOTORIZE YOUR SCOOTER PLANS $13.95, 
SOURCE BOOKLET FOR MOTORIZING Bl- 
CYCLES, SCOOTERS AND MORE. $3.00: J.M. 
BRIGGS, P.O. BOX 163652, COLUMBUS, OH 
43216-3652. 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


TOP QUALITY- BEST PRICES- FREE CATA- 
LOG. Home Trial, Call SCI Hearing 
1-800-414-1551 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, II 
61242 


HYPNOTISM 


FREE! Self Hypnosis Report. Write: JKL 384 
Penobscot Building, Detroit, MI 48226-P 


NOVELTIE: 


ANS & KITS 
je, SPACETOWER"- -GIVESFREE LIVING-SPACEI | 


Concrete Dome Kit (500)605-0001 
jonolthic Constructors, Inc, Free Brochure 
PO Box 475: Nay, TX 76651 or $1995 
Video 


es, sheds, 
units, etc 


PLANS, BLUEPRINTS 


The Original SPUD CANNON Amazingly Shoo 
Potatoes To Literally Out Of Sight Height 
Complete Parts List. Simple Assembly Illustr 
tion $6.95. D.T. Engineering P.O. Box-91. N 


kado, Mi 48745 


CASTOLITE Liquid Plastics. Crystal clear, cc 
ors. For casting, embedding, coating, fibergla 
sing, repairing and reproducing with our Mo 
Making Supplies. Catalog $3.00, CASTOLIT| 
Dept 95G/PS, 4915 Dean, Woodstock, 
60098. 


RUBBER, plastic compounds, technique 
sources. Free information: Caster, B 
16586V6, Memphis, TN 38186-0586. 


SKELETON KEY 


SONGS COMPOSED FROM YOUR POEM! 
Recording- Publishing- Cash Awards. Broadw. 
Music Productions. Box 7438PS, Sarasota, F 
34278. 


You Get 3 Sues Tension Keys. Precise Instructions & More 
Noe hs device lo be use for demonstration purposes only 
Satitaction Guaranteed or Full Refund. ? weeks delivery 
‘Sena NOW only $8.95 + $2 SAH to. Sale Marketing Co., 

30 W. Montgomery Av No 366. 20850, 


DR. GALLAWAY'S 
Macic MEMORY TAPE 


Learn Morse Code in one hour, 
or your money back. Send $9.95 
Plus $2.50 Shipping & Handling to: 


INVENTIONS 


INVENTIONS, ideas, new products! Presenta- 
tion to industry national exposition. 
:800-288-IDEA. 


INVENTIONS V 


ANTED 


INVENTIONS DEVELOPED MARKETED Free 
PROTECTION CERTIFICATES. Patent Office 
Former Examiner, Licensed Patent Engineer, 
Manufacturers Representative. Patmart, Suite 
702PS, 233 Broadway, New York, NY 10279 


CONFUSE, FRUSTRATE, FRIENDS AND 
FAMILY. FIVE GREAT OBSERVATION 
GAMES, FOR PARTIES, GATHERINGS! FOR 
BOOK SEND FIVE DOLLARS: GAMES, RR4, 
BOX 81-1, DALTON, PA 18414-9347. 


DISTINCTIVE GIFTS BY MAIL. FREE CATA- 
LOG! 21st. Century Enterprise 1345 NE 127 Str. 
33 N.Miami, FL33161 


HOW-TO VIDEOS. All your interests. NOT 
AVAILABLE IN STORES! Big catalog $1. 
SPUR, Box 871-PS, Colorado Springs, CO 
80901. 


INVENTORS: Free Patenting Information Kit! 
The Concept Network Represents people with 
new Product Ideas. Prototype or schematics 
preferred; but not required. Cal today 
1-800-835-2246 Ext.67, 


Need a KEY? $5 with code number, Glenn 24 
‘Spring St, Endicott, NY 13760 607-748-5364 


Souvenir From Borneo Paradise. Catalog Gift: 
$8.00 Tri-Seven. Box 12463. 88827, KK. 
Sabah, Malaysia. 


INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


KITES 


FREE KITE CATALOG! 1-800-724-7267 
Ext.PS 100's of Kites! Fantastic Selection! Call 
(24Hrs) 1-800-724-7267 Ext.PS 


PLANS & KITS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
1-800-733-7107. 


WELDING ALTERNATOR, Build your own up to 
220 Amps, Plans $7.95. Micro Machinery 3915 
Liberty Rd. South Salem, OR 97302. 


REAL ESTATE 


GOVERNMENT LAND 


US CITIZENS ONLY 


re claim program stil available, get yours for $20 
nment feo, in AK, AZ, AR, CA, CO, ID, MT, 

M, OR, UT, WA, WY. For compl 

package including maps, telephor 


forms, etc. send $20; or for more information send $3 
PUBLIC LANDS TITLE, PO Box 2945-HM Por 


Angeles, WA 98362-0338 (this is not Ho 
ifs much easier and only costs $1. per ac 


(360)457-1100 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY 
sy Owner Financing. Guaranteed 
Warranty Deed. Color Brochure. 
| Rocky Mountain Timberlands 
| 1315 East Main * Dept. PS. P.O, Box 1153 
| 
L 


Bozeman. MT 59771-1153 (406) 586-8088 
Call Toll Free: 1-800-682-8088 


BARGAIN HOMES- Foreclosed, HUD, VA, S; 
Bailout properties. Low Down. Fantastic sa 
ngs. Call 1-800-962-8000 Ext. H-20025 for list; 


CALIFORNIA. Acreage. Lots $50 down. $: 
monthly. 4602 Ethel Ave., Sherman Oaks, C 
91423 


COLORADO LAND. Free list of spectacul 
land from 40 to 20,000 acres. Ponderosa pin 
canyons, 360 degree views, creeks, Natio 
forest. Owner financing. From $250 per ac: 
Call Red Creek Ranch, 719-485-0656 Vi 
Where Prohibited 


GOVERNMENT LAND now available for clai 
Up to 160 acres/person. Free recorded m 
sage. (707) 448-1887. (4JG6) 


REMAILING SERVICI 
CONFIDENTIAL ADDRESS | FORWARDII 


WORLDWIDE. VOICEMAIL — MAILPOS 
2421PS Pratt, Chicago, IL — 6064 
312-764-0100, 800-890-3199 
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TOPPING ROOF PROBLEMS 

h flat, sloped and geo-dome roofs since 1978. 
liquid’ applied Fiberglass Reinforced Acrylic 
poing System. It Waterproofs. Apply on metal, 


Satellite-TV fists 


asphalt, styrofoam, plywood & other | | | 10096 Satisfaction 63 Page 
w roof sheathing materials. For commercial, Guarantee Catalog Buyer " 
I dustrial & residential roofs. Stops leaks & roof I 


{mble in mobile homes. Weatherproofs solar Mt All Major Brands | 
nels, sky lights, fiberglass roof panels. Stops Systems * Complete Systems | 
fst on metal and structural steel, bridges, etc 3 ES | 

PT We still have areas. : El 
| pics eiie UA WAM Es installation 


* Completa Intruct. 
i regions for Dealers crm 


| and Distributors 
POLAR SEAL. Inquiries are 
ROOF SYSTEMS. 


|| Over 1 Million Depend on skyrision* 
æ 1-800-334-6455 

Inri 218-739523) Fas 218-798-4879 
a Skyvision, Inc.® 


welcome. 
Call POLAR SEAL 
1-800-343-7663 
MON-FRI 8AM - 5PM 
FAX 1-219-356-1859 


1630 FRONTIER DRIVE. 
FERGUS FALLS. MN $6537 


um OR UPDATE YOURSELF! 


SCIENCE & CHEMISTRY 


MAKE EXPERIMENTAL FIREWORKS & 
ROCKETS How-to books & videos, chemicals, 
tubes, plastic shells, tools, supplies. Catalog $1. 
Skylighter, Rt.1, Box 112, Round Hill, VA 22141 


TOOLS & MACHINERY 


LATHES « MILLS « SUPPLIES « METALS 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


| What is the fabric of space? Theory on space 
creation. $13.95 Salvo Distribution P.O. Box 
| 1733 Summerville, SC 29483 


| 


| BURGLAR ALARMS DECALS. Cost effective. 
deterrent. Home and auto. 5/$10. Concord, 27 
Greene St. New York, NY 10013 


BLUE RIDGE MACHINERY & TOOLS 
CALL TOLL FREE (304) 562-3538 
BOX 536-PS « HURRICANE, WV « 25526 


CNC MACHINES From $3,495 


E *Mils + CAD-CAM 
e Lathes *PC-Controlled 


2 * Routers * State-of-the-Art 
EZ) [Metal Woodworking, Plastics, Jewelry, et 


HUNTINGTON, IN. 


RUBBER STAMPS 


Order "CUSTOM MADE” 


RUBBER STAMPS 


UP TO 4 LINES on $995 
‘each 


(Max 30 leners per ìne 
IK PADS only $195 ea. 


SUPER low satellite prices. Free 32 page 
catalog. Satman, 800-472-8626 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


om 


5 THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 


QUALITY Stamp Mig. Box 35514-5 Tulsa OK 74153. 


SATELLITE TV 


br How Videocypherli owners get sound 
hout codes. $19.95. NASSIRIAN, Box 382-S, 
Linda, CA 95673 i 


WEST PRICES FOR SERIOUS BUYERS. 
lop around, call us last. Free price list. 43 


COLD LIGHT KITS- Chemical, Sound, Elec- 
| trical, Bioluminescence. SASE for information: 
CRYOLUME, 2139 North University Drive, #274 
Coral Springs, FL 33071 


| "EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


"Laboratory" Glassware, Chemicals.Catalog 
prs in business. ANTENNA KING. | $2.00. Southern Oregon Scientific, 1000 SE M 
100-814-5377, Street. Unit A, Grants Pass, OR 97526 


HAIR CARE PRODUCTS 


SAVE $$$, ENJOY FAMILY FUN with 
VACUUM HAIRCUTTER 


Poe all styles. Tapers, layers, feathers, collects clippings. Great haircuts easy. 
fou get it all: electric haircutter with precision-dial, angled adapter for styling, 
dapter for pets, styling video, hose with adapter for any vacuum, power sup- 
e ol, Works. well even with the weakest vacuum. Blades stay sharp for years, 
to change. Used world-wide, Germany to Japan 

JADE IN USA. The original since 1985. 


* Precision-dial 
replaces loose parts 


+ Angled adaptor 
tapers and layers 
* Pet adapter 
for easy grooming 
* More power 


As seen on TV now for less: 
Full money back guarantee. 

Mail today: $59.95 plus $8 s&h to: 
RoboCut Co-PC, PO Box 9596, 
Ft. Collins, Co 80525, USA 


call Now 1-800-825-0139 visuwcibicob 


SCIENCE & CHEMISTRY | 


| 
SOLAR ELECTRICITY 


LOWEST PRICES UNDER THE SUN !! 


19051 FAXRTS5] 4051 E MAL solar cis. com 


ORKYOCERA Sorar Evectaic Inc. 


ANDOTMR — 4901 
FINE PRODUCTS. SAN DIEGO CA 


VISA MC AMEX DISCOVER 


STAMP COLLECTING 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


ORENA BLVD #305 


2117 USA 


| Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


LATHES 


*Starting at $ 410 
“Mils "Metals “Books | 
"Precision Instruments | 

Catalog $1.00 
513- 322-8562 (800 number for orders} 


CAMPBELL TOOLS COMPANY 


2100-P SELMA RD. SPRINGFIELD. OH 45505 


| 4" Metal Cutting Lathe $129.15. Taig, 12419 Metal Cutting Lathe $129.15. Taig, 12419 


| Nightingale Lane, Chandler, AZ 85249, 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


|BOBCAD CONTROLS, INC. Ma 
Cali tor FREE info: (310) 606-8240 or (800) 501-2886 


TOYS & GAI 


"X-ZYLO", SUPERTOY!... SUCCESS MAG- 
AZINE. Flying Cylinder flies 100+ yards! Weighs 
10z. Throw like football. Play 30-150 yd catch! 
NASA reviewed. Coolest flying toy ever! 
$8.50pp, 2/$14 ck/mo to, RIP Box 4411, Laguna 
Beach, CA 92652 


WATER PURIFICATION 


BEAULIEU PURE WATER, INC. Household 
Distillers. 1-800-617-3454. Box 346042 Chi- 
cago, IL 60634 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


WATER. ALL NATURAL. How to $2.00 per 
minute. Average call 3 minutes. Maximum call 5 
minutes. 18 years. Touchtone required. 
1-900-988-2220 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459. 


To Advertise in 


The Adverti 


Popular Science 
Call Randi or Paul 
at 1-800-445-2714. 


ng deadline 


for the August issue 
| is May 22nd 


POPULAR SCIENCE JUNE 1995 © 123 


BACK 


50 Years AGO 


War On Fire 


i T: armed forces have developed a new material that is un- 
surpassed in its ability to quench fire. Foam is the tough 
new medium that has been created from water and animal 
or vegetable proteins (from fish scales or soybeans) that act 
as a stabilizer. Iron salts integrated into the compound 
makes foam firmer and more resistant to heat. Harmless to 


humans, foam absorbs heat and smothers fire by sealing gas- 
es in and closing oxygen out.”—June 1945 

Foam is still used to fight fires, though its ingredients have 
changed dramatically. Animal and vegetable proteins have 
been replaced by synthetic materials, especially detergents, 
which allow the foam to form more quickly, penetrate burning 
materials more readily, and flow over a larger area. 


| 100 Years AGO 
25 Years Aco 


motives will hit the rails in the United States. These new trains will be powered by 
turbine blades, instead of flashing pistons. Steam from coal-fired boilers will operate tur- 
bines to deliver 6,000 horsepower to a pair of generators. These will, in turn, feed 4,000. 
kilowatts of electricity to a motor that spins a driving wheel for speeds exceeding 100 


SAMPLING A CENTURY OF POPULAR SCIENCE |- 


25 Years AGO 
s. Casi: TV 


lommunity Antenna TV (CATV, or 

icable TV) not only offers more 
channels—including local, other 
cities, and pay TV— than the five 
you currently receive, but you'll get 
a sharper, clearer picture too. CATV 
channels are routed underground or 
along existing phone wires by semi- 
rigid cables. In big cities, where lay- 
ing cable is difficult, cable TV may 
be transmitted by microwave beams 
or domestic satellite. Entertainment 
is not the only use for cable. In the 
future, special services such as TV shopping and direct. 
alarm links to police and fire departments will be avail- 
able. A recent analysis shows that by 1990 subscribers 
will access 100 to 400 channels."—June 1970 

According to the National Cable Television Associa- 
tion, approximately 64 percent, or about 61 million, of 
the 95 million television households in the United States 
now subscribe to cable TV. The variety of programming 
and number of channels depends largely on local taste 


75 Years AGo 
Dousie-Decker PLANE 


equipped to carry 40 i ——_—"" 
an airplane having two decks! Who can forecast the future 
generations of manmade flying machines and the number of 
engines, decks, and wings they'll possess. It staggers the 
most vivid imagination.”—June 1920 

Proposed by several large airplane manufacturers, double- 
decker jetliners that can carry 600 to 800 passengers could be 
up and running within a decade [see “Megaplanes,” April]. 

hd ti 


ELEMENT 18 and cable systems. 
Ex Tran 
h new element has been 
'acking living crea- discovered. Argon was 
tures remotely has uncovered by Lord Rayleigh 
reached new heights, lit- while experimenting with 
erally. From 700 miles the densities of permanent 
above Earth, NASA's gases, particularly nitrogen. ew and innova- 
Nimbus-3 weather satel- Argon is very soluble in wa- tive Italian tri- 
lite picks up signals from ter. It easily condenses to a planes have four pro- 
an electronic collar worn colorless liquid at -200°F and | pellers and a double- 
by a wild elk in Wyo- becomes crystallized and decked fuselage 
ming. The satellite not opaque at even lower tem- 
only records the animal's peratures."—June 1895 passengers. Think of 
body and air tempera- The newest additions to 
ture, it also tracks its mi- the elements are the yet-un- 
gratory patterns. This named numbers 110 and 111. 
experiment is expected They were discovered in Nov- 
to lay the groundwork ember and December 1994 
for tracking and preserv- by a team of scientists in 
ing endangered species." Darmstadt, Germany. 
—June 1970 
NASA's Nimbus-3 has 

been superseded by Po- 
lar-Orbiting Environ- 50 Years Aco 
mental Satellites, 
launched by the Nation- ‘Tureme Trams 
al Oceanic and Atmo- 
spheric Administration. T new steam turbo-electric loco- 
An instrument in the 
satellites tracks endan- 
gered species using data 
obtained via radio trans- 
mitters secured to sea miles per hour under full loads."—June 1945 
and land creatures. 


In the U. S., steam turbo-electric locomotives have been replaced by diesel-electric trains. 
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TACOMA. 


A whole NEW line of TRUCKS from TOYOTA. 


STRONGER. FASTER. BETTER. That's the GOAL of every competitor. 
To OUTPERFORM the field. To be the BEST there is. 


Introducing TACOMA. The new BREED of Toyota Truck. 
New powerful 190-hp 34-liter V6 
‘engine outmuscles the competition 


best and biggest VG?" With three totally NEW engines that deliver MORE power up and down 
the line than*ever before. A 4-cylinder 2.4-liter POWERPLANT that outperforms the leading 
competition's standard V6s, even carrying a half-ton payload.” 
And a 3.4-liter V6 that OUTMUSCLES their biggest V6s.'* RESPONSIVE handling. 
Braking power that stops shorter, FASTER and more 
CONFIDENTLY.''* Even class-leading 4X4 ground CLEARANCE. 
Plus the added SAFETY of a driver-side air bag." 
“Altogether, it’s the heart and soul of a WINNER. 


The new TACOMA has ARRIVED. And it’s every inch a CHAMPION. 


Call 1-800-GO-TOYOTA for a BROCHURE-and 


d " , — " Class-leading base payload and highest 
the location of your NEAREST DEALER. standard towing vs. leading competitors. 


@® TOYOTATACOMA 


I Love What You Do For Me 


©1995 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. *USAC-certified 
Chevy 5-10 and Ford Ranger standard Vbs. **USAC-certified acceleration tests. Tacoma 4x4 341 
‘**USAC-certified braking tests. Tacoma 4x2 24L 5-speed standard cab and 4x4 Xtracab automatic model 
always wear your seatbelt. Driver-side air bag is a supplemental restraint onh- 


de: 


000-Ib. payload of T 
fy equipped Ford 

imilarly equipped Chevy S-10s and Ford Rangers. 
Towing comparison vs. Ford Ranger and Chevy S-10. 


14 mg. "tar", 0.9 mg. nicotine.av. per cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. 


“DORAL GUARANTEES 
PREMIUM TASTE 


— e SEE PACK FOR DETAILS 


— 20 CLASS A 
CIGARETTES 


“We pack it fresh daily, 
and we guarantee 
premium taste.” 


